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Foreword 

A special study was conducted to determine the ambient 
trapped particle fluxes incident on the IUE (SAS-D) satellite. 
Several synchronous elliptical and circular flight paths 
were evaluated and the effect of inclination, eccentricity, 
and parking longitude on vehicle encountered intensities 
was investigated. Temporal variations in the electron en- 
vironment were considered and partially unted for. 

Magnetic field calculations were performed with a current 
field model extrapolated to a later epoch with linear time 
terms- Orbital flux integrations were performed with the 
latest proton and electron environment models using new 
Improved computational methods. The results are presented 
in graphical and tabular form; they are analyzed, explained, 
and discussed. Finally, estimates of energetic solar proton 
fluxes are given for a one year mission at selected integral 
energies ranging from 10 to 100 MeV, calculated for a year 
of maximum solar activity during the next solar cycle. 
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Introduction 


The objective of the present study is to evaluate the charged particle 

t fluxes to be encountered by a spacecraft in a synchronous orbit, 

specifically as applied to the IUE (SAS-D) mission. Because syn- 
chronous orbits have certain characteristics entirely their own, 
some general observations are in order. 

Circular geosynchronous (geostationary) trajectories are flight 
paths with a periodicity of exactly 24 hours; this fixes their al- 
titude to about 5.6 earth radii. Satellites in such orbits are 
co-rotating with the geold, as if rigidly attached. When the tra- 
jectories lie in the equatorial plane, the satellites appear to be 
stationary in geocentric space (over the equator) on a meridian 
which is determined by their injection conditions. This position 
is called the parking longitude. If the plane of the circular orbit 
is tilted away from the equator, the trace of all subsatellite points 
(geocentric projections) on the earth’s surface form a figure ’’eight* 1 
with its node at the parking position and its axis of symmetry 
aligned horizontally in the north-south direction (normal to the 
equator) . When inclination is increased, the size of the projected 
trace (figure eight) becor^es larger, probably reaching its maximum 
for polar orbits. 

* Of course, it is possible to have a synchronous trajectory which 

is elliptical rather than circular; in fact, the only requirement 
for any trajectory to be considered synchronous is that it have a 
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period of exactly 24 hours. However, there are three important 
consequences associated with elliptical synchronous trajectories: 

1. A wide range of altitudes is visited; perigee lies deeper in the 
high intensity regions of the outer zone trapped electron and 
low-energy proton belts, while apogee is nearer to the magnet 
tospheric boundary uf the trapping regions. 

2. Spacecraft velocity is smaller at apogee and greater at perigee, 
causing the satellite to spend more time in regions of space 
lying above synchronous altitude, and 

3. Because of these variations in velocity, a range of longitudes 
extending symmetrically about its parking meridian are covered. 

The degree to which these events take place depends entirely on the 
eccentricity of the orbit. More eccentric orbits experience the 
described effects to a greater extent. Some relative quantitative 
evaluations will be given in subsequent sections of this report. 

Incidentally, the surface traces of synchronous elliptical trajec- 
tories with inclination 1-0° (equatorial orbits) are straight lines 
on the equator, whose lengths depend on the eccentricity of the orbit. 
For inclinations i > 0? the elliptical surface traces form again the 
familiar figure "eight" patterns, previously discussed for the cir- 
cular orbits, with their nodes also at the parking positions, but 
in contrast to the circular cases, their symmetric axes are azimu- 
thally tilted towards the equator. The tilt of the axes and the 
area enclosed by the traces are functions of orbit inclination and 
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eccentricity. 


In order to determine the effects c.f: 

(a) eccentricity 
Cb) inclination, and 
(c) parking position 

on the mission integrated trapped particle fluxes encountered by 
synchronous satellites, three inclinations and three parking lon- 
gitudes were selected for study, namely: 

Inclinations - 0°, 30°, and -^5° 

Longitudes - 110°E, 290°E, 310°E 

For all combinat ions of these conditions, circular as well as ellip- 
tical trajectories were then investigated. 

Some comments are necessary at this point in regards tc the two 
new electron environment models used in the flux calculations: The 

AES for the inner zone (l.l<i»<2.8) by Teague and Ve*te , 1972 and 
the AE4 for the outer rone (2.8<L<11.) by Singley and Vette , 1972. 

Both are static models describing the environment as it existed 
back in October 1967, at about solar maximum conditions. In con- 
structing these models it was possible to infer a change of the ave- 
rage quiet-time electron flux levels as a function of the solar cycle. 
However for the regions of space covered by the various orbits in 
this study there are no appreciable changes in the time averaged 
flux. 

Additional static versions of the AE5-AE4 models for the 1964 solar 
minimum opoch have just been released and will be Incorporated into 
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the "Unified Orbital Flux Integration and Analysis System" for 
future applications ( Stasslnopoulos and Gregory , 1973). 

The IUE launch date of 1975.5 will occur very near to solar minimum 
and the satellite will spend its early lifetime with a low proba- 
bility of encountering large solar proton flares. 

Another important feature of the synchronous electron environment 
is the strong local time dependence of the ambient particle fluxes. 
The local time variations for high energy electrons (1-3 MeV) at 
synchronous altitudes (L^5.6 e.r.) exceed one order of magnitude. 
These variations are due to the distortion of the magnetosphere 
caused by the solar wind (compression at local noon, elongation 
at local midnight). 

Theoretically, the new outer-zone AE4 recognized this dependence 
and accounted for it by incorporating an analytic function for its 
calculation. However, the version distributed in card deck form 
for practical application purposes provides fluxes which are ave- 
raged over local time. The reason behind this simplification is that 
most users employ the model in orbit- or time-integration processes 
to missions which have durations of 6 months or more and the local 
time effects would be averaged out anyway. Hen.-e, in order to save 
time, core, and effort, a local time averaged value, which is nearly 
equivalent to the fluxes at the dawn meridian, was inserted into 
the model in place o* the analytic function. 

The consequence of this simplification on circular evratorial syn- 
chronous orbits (that is, orbits lying on constant L-shells) is 
insignificant as long as complete periods ( - revolutions - 24- 
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f, hour Intervals) are being considered. But when the circular syn- 

! chronous orbits are inclined or when the synchronous orbits are 

elliptical (for any inclination, including equatorial), the results 
* conceivably could be biased for very short term missions or for 

£ 

the flux encountered in a transfer orbit because the vehicle briefly 
passes through varying L~shells at different local times, without 
\ spending more than a fraction of its period at any shell; the averaged 

l flux values yielded by the model for these transit positions may 

r 

: be off (up or down) by as much as a factor of 7, depending on the 

particular conditions. Since such trajectories have an effective L 
range from about 5.5 e.r. to about 22 . C e.r. and since the relative 

; 

shell-related intensities over this L range vary by several orders 
of magnitude, a significant intrinsic uncertainty is associated 

<* 

with these results for short term missions. However ♦ for long term 
missions where local times are encountered fairly uniformly, the 
\< local time averaged fluxes are appropriate. The effect of this pos- 

sible error for short term missions is reflected in the uncertainty 
V factor given for the electron data in Appendix A. 
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In contrast to the electrons, no special considerations are required 
for the proton results obtained from standard models long in use. 
Although they describe a static environment, this is a valid repre- 
sentation for these particles because experimental measurements 
have shown that no significant changes with time have occurred in 
the proton population. With the exception of the fringe areas of 
the proton belt, that is, at very low altitudes and at the outer 
edges of the trapping region, the possible error Introduced by the 
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static approximation lies well within the uncertainty factor attached 
to the models* Consequently, the proton data may be applied to 
any epoch without the need for an updating process. 

We wish to emphasize that our calculations are only approxlmat Ions 

although they are based on the best available data: as always. 

we strongly recommend that all persons receiving parts of this report * 

be advised anout the uncertainty in the data, as discussed In Appendix 

A. 

Appendix A also contains pertinent information on units, field models, 
trajectory generation and conversion, etc. 

Finally, an explanation regarding the attribute "standard", frequently 
used in the reformatted OF! (Orbital Flux Integration) Study Reports. 

The term is applied as a modifier to parameters, constants, or var- 
iables in order to indicate or refer to some specific value of these 
quantities that had been used without change over extended periods 
of time. Although override possibilities do exist in the OFI system, 
a routinely submitted production run will, by default option, always 
use these "standard" values. The term is also used in reference 
to established forms, style, processes, or procedures, as for example, 

"standard tables", "standard plots", "standard production runs". * 

etc. A list of some quantities, values, or expressions modified by ^ 

"standard" is given in Table 1. * 




Pesults: Anal y sis and Discuss ion 


The outcome of our oa tculat ions is summarised in Tables 3 to 
92, which are all computer produced. The tables are arranged 
In four sets, where every set pertains to one specific type of 
table: the firs* set contains the "L-ba»d" tables, the seronc the 

"Spectral Distribution and Exposure Index*' tables, the third the 
tables of "Peaks"f and the fourth the "Exposure Analysis" sumriary 
and the "Time Account" breakdown. All sets except the last contain 
two similar members: one for low enerry protons, and one for 

electrons, in that order. The last contains only one member. 

No hiph enerpy protons of the trapped particle variety exist in 
the repions of space visited by synchronous satellites, hence no 
tables. Further explanations on the tables and a more detriled 
description of their contents is piven ir» Appendix B. Fipure ? 
is a puide to table arranpement. as produced by a standard produc- 
tion run of the Orbital Flux J[ nte ^ ration fOFI) propran UNIFLUX, 
for a sinple trajectory. 

Some of the tabulated data is also computer plotted in Fipures 
3 to 74, with additional Fipures 75-110 containing plots of flipht 
path data. Finally, Fipure 111 shows the unattenuated interplanetary 
solar proton spectrum at 1 A.U., applicable to all trajectories 
considered in this study. As with the tables, the plots are arranged 
in four sets, where each set pertains to one specific type of plot: 
the first set contains "Time and Flux Hlstoprams". the second 


• Ommitted: not applicable 
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’‘Spectral Profiles", the third "peaks per Orbit" ? and the fourth 
trajectory "World Map Projections" and "B-L Space Tracings". Again, , 

all sets except the last contain two similar members: one for each 

type of particle encountered. The last set contains two independent • 
members. Appendix C describes and explains the plots. Figure 2 
is a guide to plot arrangement, as produced by a standard production 
run for a single trajectory. The final, single, concluding plot 
(Figure 1) is explained in the section on "Energetic Solar 
Proton Fluxes". 



* Ommitted: not applicable 
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I. Spectral Profiles 

For tabulated data consult Tables 39-74. 

For plotted data consult Figures 39-74. 

The integral spectra presented in this report are orbit integrated, 
statistically averaged, trapped particle spectra, characteristic 
of the specific trajectories that produced them. 

It should be noted that of the trapped particle species, only elec- 
trons and low energy protons exist at synchronous altitudes: that 
is, the synchronous environment is completely devoid of trapped 
high energy protons. 

A comparison of the available data reveals that: 

a) elliptical trajectories encounter more particles than circular 
ones ; this is valid for all inclinations and parking positions 
considered, 

b ) equatorial orbits experience greater intensities than inclin e d 
orbits; this holds for all eccentricities and parking positions 
investigated, and 

c ) parking longitude has little effect on mission integrated 

f luxes ; this is true for both circular and elliptical orbits 
and applies to all inclinations: t^.e maximum difference in 
flux levels due to any parking longitude variation is not likely 
to exceed 30%. In regards to the electrons, the error intro- 
duced by neglecting this change is insignificant, in view of 
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the very larpe uncertainties associated with the data (about 
a factor of 5 ). 

These conclusions apply equally to electrons and protons and they 
include all energies. 

A useful corrolary may be stated: the best synchronous trajectory 

in terms of radiation hazard is circular and inclined, the worst 
elliptical and equatorial. The difference between worst and best 
over the range of inclination and for the eccentricity used in the 
study, is about a factor of 4 . 




See Figures 75-92 for World Map Projections. 

See Figures 93-110 for B-L Space Tracings. 

A. World Maps 

World map projections of trajectories are by definition the 
surface traces of their slibsatellite points. 

Projections of synchronous equatorial orbits, circular or 
elliptical, display no salient features; they appear on the 
equator as a point or a straight line, respectively. See 
, figures 75-77 for circular and Figures 84-86 for ellip- 

tical flight paths. 

Inclined synchronous orbit projections display characteristic 
/n butterfly patterns, the figure "eight” tracings discussed in 

a previous section, whose axes are tilted for elliptical tra- 
jectories, and vertical for circular flight paths (Figures 
87-92 and 78-83 respectively); for orbits with a prograde 
inclination, the tilt is in the SW to NE direction, forming 
an angle with the equator which, when measured in a counter- 
clockwise sense, is zero degrees for the i«0° orbit, about 
52° *°r the 1^30° orbit, and about 56° for the i~45° orbit. 

„ Obviously the tilt of the axis is not a linear function of in- 

clination, as shown in Figure 112- 

The area enclosed by the surface traces increases perceptibly 
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when orbit inclination is raised. 

The " longitudinal spread" of a surface trace is the greatest 
longitudinal displacement about a central posit ion (parking 
longitude) achieved during one complete revolution (~one period); 
it is a function of eccentricity and inclination; 

at a given eccentricity it is always minimum for equatorial 
trajectories and it increases when inclination is raised, pro- 
bably reaching its maximum for polar orbits. This last assump- 
tion has not been tested. 

Specifically, the total longitudinal displacement of the cir- 
cular synchronous orbits is less than 3° for the equatorial 

trajectories, goes up to about 9° for the i-30° flight paths, 

o o 

and reaches almost 20 for the i«4 5 orbits. The displacement 
of the elliptical trajectories (generated with that special 
eccentricity) is much greater to begin with (about 43° for 
i*0° ) , but over the inclination runge considered in the study 
(0° as i & 45° ), it displays almost the same variation as in 
the circular cases, that is, about 15°. Corresponding curves 
for circular and eccentric orbits are depicted in Figure 112- 

The effect of parking position on either tilt, area enclosed, 
or longitudinal spread is imperceptible. 
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B. Magnetic Dipole Mapping 

* 

At the geocentric distances of synchronous orbits, the quantities 
B and L have no physical meaning any more because of the inter- 
action between solar wind and magnetosphere. 

The noon-midnight distortion of the magnetosphere, produced 
by that interaction (compression in the solar and elongation 
in the antisolar direction) , causes a breakdown in the symmetry 
of the dipole magnetic shell parameter L and introduces signif- 
icant external cur: ^nts and fields, whose contributions sub- 
stantially alter the apparent field strength B at a given syn- 
chronous position, that is presently obtained from the dipole 
terms of the internal field model applied in the calculations. 

Therefore, in this r.tudy (as well as in every model of charged- 
particle radiation utilized), these variables are being employed 
only as ordering parameters. 

The magnetic B-D-space tracings of the equatoria 1 synchronous 
trajectories appear as small (circular orbits) or large(ellip- 
tical orbits) line segments on the plots (Figures 93-95 and 
102-104. respectively), running parallel to the contour of the 
magnetic dipole equator, but removed from it by a finite dis- 
tance corresponding to the magnetic latitude of the parking 
position. 

This displacement occurs because the magnetic dipole axis is 
tilted to the earth’s axis of rotation by an angle of about 
11.4 degrees. Hence, positions on the geographic equator may 
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be displaced from the geomagnetic equator by that angle, at 
most. If the parking longitude coincides with the nodes of 
the two equatorial planes, the trace should be tangent to 
the equatorial contour in the plots. 

The length of the traces is a measure of the B and L vari- 
ations encountered on a particular trajectory. The rela- 
tively stationary circular orbit has the shortest trace, 
while the oscillating elliptical orbit indicates by the 
length of its trace that a substantial change in these 
parameters occurs during one revolution. 

The selection of a different parking longitude has no effect 
on the magnitude of the L-interval covered by the trace 
but it changes slightly the B-intervax (maximum variation 
between smallest and largest interval appears to be less 
than 10%) and shifts the position of the trace relative 
to the equatorial contour, both in B and in L. 

Particularly interesting may be the apparent traversal 
of identical volumes of B-L space, with identical gradients, 
in the ascending as well as the descending portions of the 
elliptical flight paths; this is clearly indicated by the 
overlap of the corresponding tracing segments in Figures 
102 and 103 for the two parking positions at 110° and 290° 
east longitude. 

It appears that this symmetry does not prevail everywhere 
along the geographic equator, as i S indicated by the 
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separation of the respective tracing segments in Figure 140 for 
the 310° east longitude position. 

As would be expected, the tracings of inclined synchronous 
trajectories extend over large B and L ranges. 

Incidentally, ali inclined orbits Cany eccentricity) cross the 
magnetic equator twice per period at the points where the trac- 
ings touch the equatorial contour. 

The inclined circular orbits display a similar volume symmetry 
(flight path overlap) as that observed for the equatorial cir- 
cular orbits, discussed above, in this case however it holds 
for all selected parking positions. 

The inclined elliptical orbits strikingly reflect the local 
geomagnetic geometry conditions prevailing at each parking posi- 
tion. For example, clearly distinguishable is the portion of 
the flight path that lies south of the magnetic equator from 
the portion north of the equator; the former is the "inside** 
contour, the latter is the " outside" contour in Figures 105- 
110- A schematic presentation of geographic polar and geomag- 
netic dipole geometry, relating to inclined synchronous orbits 
(circular and elliptical), is given in Figure 113 . 
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Energetic Solar Proton Fluxes 


Good measurements of solar cycle 20 interplanetary cosmic ray 
fluxes at about 1 A.U. are now available. These interplanetary part- 
icles are also observed over the high latitude polar cap regions. 
However, at other latitudes the geomagnetic field effectively sh J elds 
the earth from some of these cosmic rays by deflecting the lower 
energy particles while only particles with increasingly higher 
energy penetrate to lower latitudes. 

In order to consider the effe 't of geomagnetic shielding from 
cosmic rays on an orbiting spacecraft, the total time spent by the 
vehicle in regions of space accessible to these particles has to be 
calculated, as a function of particle energy, for the entire life- 
time of the satellite. In other words, the exposure- of a spacecraft 
to these particles is in essence a function of trajectory altitude 
and inclination, and mission duration. Of course, this applies 
only to the years of increased solar activity^ and whether a satellite 
will "see" energetic solar protons or not, even in accessible regions 
of the magnetosphere, depends on the epoch within the solar cycle, 
at which the mission is to be flown. If it coincides with the 
period of low solar activity (years of solar minimum), it most 
likely will not encounter any significant number of energetic solar 
protons, and vice versa. 

Having calculated a mission related exposure time for a specific 
trajectory, one can use experimentally determined low energy cosmic 
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ray fluxes of solar origin from which the galactic background has 
been subtracted, to obtain vehicle encountered energetic solar proton 
Intensities. In the present study, the annual mean of event and 
cycle integrated proton fluxes of cycle 20, given by Stasslnopoulos 
and King (1973) for energies ranging from B 10 Mev to B ^ 100 Mev, 
were used to estimate cycle 21 intensities on the IUE (SAS-D) 
mission. 

However, no thorough statistical treatment has yet been worked 
out in regards to the probability of actual cycle 21 fluxes exceedin'* 
the predicted intensities. Crude model confidence levels only are 
available at this time. The importance of such statistics must 
be emphasized; it is best demonstrated by the occurrence of the 
August 4-7, 1972, event, which was the largest recorded in solar 
cycles 19 and 20, its fluxes exceeding the accumulative total of 
all other cycle 20 events by about a factor of 2 for the E ^ 10 Mev 
protons and by a factor of 4 for the E a* 30 and E ^ 60 Mev particles. 
Therefore, caution is advisable when using the data presented In this 
report . 

The probability that the estimated fluxes for the IUE (SAS-D) 
mission will be exceeded by an actual event, is about 33% for a 
one year mission duration. 

Figure 111 shows the annual, omnidirectional, integral spectral, 
profile of the vehicle encountered energetic solar proton fluxes 
in units of particles per square centimeter. 

The reason only one curve appears on this graph is because 
all eighteen Investigated trajectories remain completely outside 
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the magnetic dipole shell of L«5 e.r. and, consequently, experience 
no magnetospheric shielding effects; that is, they all encounter 
the same 100% exposure to energetic solar protons. 

Note : these fluxes apply only to missions planned for periods 
of increased solar activity. it is not expected that solar-min 
missions will encounter energetic solar protons of any significance: 
at least, it is very unlikely (but not impossible) to have a major 
event occurring during the years of minimum solar activity. The 
1975.5 IUE mission will be launched during solar minimum but if the 
operating lifetime is a couple of years then the probability of 
encountering some solar protons is high. 



The Local-time Drift of Synchronous Satellites 


At any instant during a day, the parking position of a synchronous 
satellite can be temporally referenced by its ,f local time”, where 
geographic local time LT of a position is defined as the sum of 
universal time UT and the position’s longitude, converted to hours. 

Now, when the local time of a synchronous spacecraft, LT S , is com- 
pared to the local time of its parking position, LT p , the satellite 
appears to oscillate in local time over the duration of a period, 
alternately advancing ahead of and falling behind the corresponding 
LTp value by some finite amount of time, whose magnitude is a func- 
tion of orbit eccentricity and inclination. At the completion of 
a period LT S « LT p . 

Obviously, this cyclic phenomenon arises out of the difference in 
the rotational velocity of the spacecraft relative to the rotational 
speed of the geoid. This difference in velocity manifests itself 
also as ” longitudinal spread”, an equivalent concept discussed ear- 
lier in the study. 

With the exception of circular equatorial orbits, all synchronous 
trajectories (whether circular, elliptical, equatorial, or inclined) 
are affected by this "local-time drift "(LTD). Values of LTD for 
the selected inclinations and eccentricities are given in Figure 114. 

A final note: the LTD discussion applies equally to magnetic local 
time considerations. In fact, LT is a good approximation of magnetic 
local time for low latitudes (**50°) , assuming that the dipole axis 
is parallel to the axis of rotation. 
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APPENDIX A 


General Background Information 

For the selected IUE (SAS-D )f light paths , orbit tapes were generated, 
with a constant integration stepsi 2 e of two minutes, and for a 24 hour 
flight duration each. Since all the orbits are geosynchronous , this 
tiu interval is adequate for a sufficient sampling of the ambient en- 
vironment, (For more details see section: "Results, I. Trajectory Bata.") 

For the following nine combinations of inclination and parking position, 
circular and elliptical trajectories were thus produced: 

Incl . Parking Longitude 

0° ) 1 10°E 290°E 310° 

30° } 

45° ) 

The orbits were subsequently converted from geocentric polar into 
magnetic B-L coordinates with Mcllwain’s INVAR Program of 196S ( Hassit 
and Me II wain , 1967) and with the field routine ALLMAG by Stassinopoulos 
and Mead (1972), utilizing the IGRK (1965) geomagnetic field model by 
Cain and Cain (1971), calculated for the epoch 1975.5. 

Orbital flux integrations were performed with Vette's current models of 
the environment, the new AE5-AE4 for the inner and outer zone electrons, 
the AP6-AP7 for high energy protons, and the APf for low energy protons. 

All are static models which do not consider temporal variations; this 
includes the new electron models, at least as far as the present cal- 
culations are concerned. See text for further details on this matter. 
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The documents that describe these models are listed below: 
Model 


AE4 

Singley and Vette 

, 1972 

AES 

Teague and Vette, 

1972 

APS 

King, 1967 


AP6 

Lavinc and Vette, 

IS 69 

AP7 

La vine and Vette, 

1970 


The results, relating to omnidirectional, vehicle encountered, integral, 
trapped particle fluxes, are presented in graphical and tabular form 
with the following unit conventions: 


1. 

Daily averages: 

total trajectory integrated flux 
averaged into particles/cm 2 day, 

2. 

Average instantaneous: 

time integrated average, charac- 
teristic of the orbit, in particles/ 
cm 2 sec. 

3. 

Totals per orbit: 

non-averaged, single-orbit, 
integrated flux in particles/cra 2 
orbit, and 

4. 

Peaks per or 1 . it: 

highest orbit-encountered instan 
taneous flux in particles /cm 2 sec. 

where one 

‘ orbit = one revolution 



Please note: we wish to emphasize the fact that the data presented in 

this report are only approximations. We do not believe the results to 
be any better than a factor of 2 for the protons and a factor of 5_ 
for the electrons. It is advisable to inform all potential users about 
this uncertainty in the data. 
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APPENDIX B 


Description of Tables 

s) The L-b and Table t 

The table contains 36 L-bands of equal size, covering the range frou 
L ^1.0 to L« 8.2 earth radii in constant increments of .2 earth radii. 
For the L-intervals determine* 1 in this wa y, orbital spectral functions 


NOB.E^) - 

p k C>B;B)] 


i-1.36 (l) 


E J L 

*'i j i i 

L i ! l i K 1 * L i+1 


are ordained at nine arbitrary energy levels such that the integral 
spectrum is equal to 1 for E * E^, where was taken to be .l f 5., 
and .5 Mev for low energy protons, the high ©nergy protons, and the 
electrons, respectively. The notation L ^ is used to indicate the 
L-band from to while J(>E;B) is the integral, omnidirectional 

f 1 us yielded by the environment model used in the calculation. The 
spectral functions N are evaluated for the total flight time simulated 
in the study, where the sunwing index k selects all trajectory points 
lying in each L 

The corresponding orbital distribution functions, representing fluxes 
above energy E^ # are given by 

PCE;^) - At|j J k C>B;8)J^ 

Vhera At is th. constant tiaa increment of orbit integration, whose 


C2) 



standard value is 60 seconds. The distribution functions are fluxes 
accumulated in their respective bands over the total flight period 
considered. 


The orbital distribution functions are listed on the table at the bot- 

% 

ton of each L«*intorval and are labeled ,, N0RMFtUX M . The nine integral 
energy levels selected for the loir and high energy protons and for 
electrons are given below In units of 'Wev" for all particles: 


Protons Electrons 


Low 

High 



3, 

>0 

.S 

5.* 

.5* 

.9 

10. 

1.0 

1.1 

15. 

1.5 

1.5 

20. 

2.0 

2.0 

25. 

2.5 

2.5 

30. 

3.0 

3.0 

50. 

4.0 

3.5 

100. 

5.0 


where the normalization energy is indicated by a star ( # ). 

b) The Spectral Distribution and Exposure Index Table : 

This table has three parts: 

I. The spectrum ^(AE) given in % for energy intervals that cor- 
respond to the energy levels of the previously discussed 
table (L-bands), with two special columns showing the t^tal 
orbit integrated flux for these energy intervals averaged 
into instantaneous z| and daily 1^ Intensities 


B-2 





v i- ■' • l ~* **>■ 


' ji; *V> >' : ' * V-^r*Vv:i ^'^'•8 * V*>: ..»-**** 


l?(AE) 


*j 

^(AB) - 100 ^ 


J - l #» 


(?) 


«h«r« 


FC>B.) - C J J C>E.;B,L)At 
1 k«l * 1 

lJ(AE) - C j I^tjj k C>B J ;B,L) “ J k (>E J+1 ;B,L5j 


I* (AE) - I°CAB)/«6400 


24 


, T - k 0 At 


i-1,36 


( 4 ) 


(S) 


(«) 


and whare k^ is the upper limit of k. It is equal to the total 
ntstber of ties increments considered in the stud/. 

II. The composite orbit spectrum for integral energies, giving the 
total vehicle encountered fluxes averaged into daily S D (>^) 
and per second S* (>E ^ ) intensities for 15 discrete energy 

levels: 

T 

S°OE ) - cAt l J (>E ) J-1.1S (7) 

* .-0 * 3 

S* (>Ej) . S°(>Bj J/86400 (»5 

where the suamation is performed for the entire simulated mission 
duration T and includes all fluxes with energies greater than Bj* 


Ill* The exposure index, given (for the normalization energy used 
in the L-band table) at nine successive intensity ranges R r 
one order of magnitude apart, in terms of exposure duration 
rCR ft ). converted to hours, and total number of particles 
^C>H^;R n ) accumulated while in that intensity range* The 
notation H n is used to indicate the intensity range from 




n«l,9 

V r n « r * x »+l 





(9) 


( 10 ) 


T(R n ) - At (11) 

where ^ is the upper limit of £ in each R^* 

c) The Table of Peaks 

In this table, the absolute instantaneous peaic flux encountered during 
each successive orbit (revolution) is listed for the indicated energy 
range. There are nine columns on this table. Colwm 1 is an orbit 
counting device, based on the period of the orbit when the trajectory 
lies in the equatorial plane and is circular, on the physical perigee 
in all elliptical cases, and on the equatorial crossing for circular 
inclined trajectories* Column 2 gives the peak flux* Columns 3, 4, and S 
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Oianitted : Not applicable to synchronous orbits 



indicate the spacecraft position in geocentric coordinates at which the 
peak was encountered, while columns 6, 7, and 8 determine respectively 
the time and the magnetic B-L coordinates for this event. It should 
bo noted that all simulated flight paths for the purpose of orbital 
radiation studies start at t Q * 0 hours* Finally, the lost coltmn in- 
dicates the total flux encountered during that particular orbit. It 
is advisable to disregard the last line on this table because many times 
that orbit is incomplete and the fluxes or positions shown do not cor- 
respond to true peaks* 


The Exposure Analysis Summai 


The summary is contained in tho left half of this lost table of each set 
as • semi-independent and separate table. It indicates what percent of 
its total lifetime T the satellite spends in ’•flux free” regions of 
space, what percent of T in ”high intensity” regions, and while in the 
latter, what percent of its total daily flux it accumulates. 


In the context of this study, the term "flux free" applies to all re- 
gions of space w;«ere trapped particle fluxes are less than one proton or 
electron per square centimeter per second, having energies E>.1,E>5*, 
and E > .5 Mev for the low energy protons, the high enevgy protons, 
and the electrons, respectively; by definition, this im ludes all re- 
gions outside the radiation bolts. The concept of ”tra /ped particle 
fluxes” is meant to include stably trapped, pseudo- trapped, and trans- 
ient fluxes, as ?ong as they are part of or contained in the environment 
models used and, in the case of transients or pseudos, their sources 

B-S 
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are considered powerful enough to supply then frequently la sub- 
stantial numbers* 

Similarly, we define as •'high intensity" those regions of space where 
the instantaneous, integral, omni directional, trapped-particle flux 
is greater than 10 1 protons with energies B > .1 or E > 5. Mev, and 
greater than 10 s electrons with energies B > .5 Mev. 

The values given in this table are statistical averages, obtained over 
extended intervals of Mission time* However, they nay vary signifi- 
cantly from one orbit to the next, when Individual orbits are considered* 

e) The Time Account Breakdown : 

The breakdown of OTbit tine is giyen in the right half of the last table 
of every set, in the sane seel* independent fora as the sumsary* The 
table shows the total lifetime spent by the vehicle in the inner zone 
T* Cl .0 < L s 2 .5) and the outer zone T° (2.5 < L < 7.0) of the trapped 
particle radiation belt, and also the percent duration spent outside 
that region (L > 7.0), which is denoted by T e (T-extemal), such that 
for cny Mission 

T-T i *T°.T® - 100%. 

The confinement of the outer zone within the boundary of the L • 7.0 
volume is arbitrary and has no physical meaning. It is intended only 
as % simplification to facilitate our calculations. The region con- 
sidered "external" (L » 7.0) in this study is still partially a domain 
of the outer zone, et least as far out as L • 11.0 earth radii, accord- 

M 


\ 

i,K- ft Z «•/ *% i;.f r^rsu* »**t> 


t 


inf to the latest electron models (Single/ <md Votto, 1972). 

A last itca on this table: the inner zone tine T* may be subdivided 

into two parts: the percentage of tine spent outside the region 

(1.0 < L £ 1,1) and inside the region (1,1*< L < 2*5). 


/ 
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APPENDIX C 


Description of Plots, 
a) The Time and Flux Histogram : 

This plot shows two curves superimposed on the same graph, namely, one 
each for the variables “time” and “flux”. Both are given as functions 
of the parameter L (earth radii) within the range 1 - L - 7, on a semi- 
log scale* The plot depicts: Cl) by a plain curve the characteristic 

trajectory intensities as obtained from the orbital integration process 
in terms of ayeraged, integral particle fluxes above a 

given energy, over constant L- bands of *1 earth radius width, and 
(?1 by a contour marked with symbols the percent of total lifetime (\7) 
spent in each L-interval. The logarithmic ordinate relates to the time-* 
flux variables. The printed numbers are powers of 10 and pertain to the 

fluxes; the scale values for the time curve are given in the upper part 

2 

of the ordinate label: from 10 to 10 percent of T. The type of 

particles, their integral energy, and the units, are all given in the 
lower part of the label. The label on top of the graph lists soma useful 
information about the trajectory* 

W The Spectral Profile : 

A graphical presentation of the final spectral distribution, obtained 
from the orbital integration process. The plot is a semi-log graph, 
where the abscissa is a linear energy scale for integral particle energies 
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Eq in Mcv, and the ordinate is a logarithmic scale for the orbit inte- 
grated fluxes, given in daily averages for energies greater than 
the printed scale values are powers of 10, 

« 

c) Peaks per Orbit : 

Here the absolute peak intensities, encountered per period, are plotted 
for the duration of the total flight tine considered (1 period ■ 1 revo- 
lution - 1 orbit). The logarithmic ordinate relates to instantaneous 
particle fluxes of the environment at the indicated energy threshold, 
while the abscissa is a linear orbit enumeration. 


*1 Korld Map Grid Projection of Orbits : 

The trajectory is plotted for several revolutions on a global nap 
produced by a Miller Cylindrical Projection, The contours of the con- 
tinents have been omitted for clarity. The positions of either equatorial 
crossing, of physical perigee, or of period commencement are indicated 
by numbers identifying the orbits shown in this graph. For all tra- 
jectories, the distance between successive sequential numbers is a 
measure of the orbit precession. 


t) B-L Trace of Orbits : 

This plot shows a trace of the trajectory in B-L space on • semi-log 
scale. Several orbits are usually depicted, each Identified by its 
sequential number. The magnetic equator ia entered on all plots. The 

logarithmic ordinate relates to the field strength I in gauss; the 

' y ■ 
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printed values are exponent* of 10. L if given in earth radii on the 
linear abscissa. 



TABLE 1 

1 1 7 

\ 

Partial Listing of ' < 

Parameters, Constants, Vnrinblos, or Expressions jj 

designated as "standard 11 in tho toxt t 

1* Standard Tables: set of tables as listed in Figure 2, in the 

regular format described in Appendix B, - 

5 ' 

2. Standard Plots: set of plots as listed in Figure 2A, in the j 

regular format described in Appendix C. - 

3. Standard Production Run: a production run processed on 

default options* 

*■ 

4. Standard Integration Steps! ze: constant time increment of £ 

orbit integration; I'CSO"). / 

5* Standard Energies; low energy protons E > *1 Mev, high -■ 

energy protons E > 5* Mev, and electrons • 

E > .S Mev. 

c 

6* Standard Procedure: established procedure normally followed 

vs* procedure followed in special cases* 






TABLE 2 


B and L Extrema of Synchronous Trajectories 
Parking Longitude: 110° 29(f 310° 


Elliptical: 

B-Range 

(Gammas) 

L-Range 

(e.r.) 

(f/27952-43615 

69-214 

5.56-8.13 

30^27952-43615 

67-238 

5.40-11.23 

45^27952-43615 

66-265 

5.38-20.11 

Circular: 

0^35863 

114-114 

6.86-6.86 

30^3 5863 

108-163 

6.60-11.80 

45^35863 

109-187 

6.60-21.99 


B-Range 

L-Range 

B-Range 

L-Range 

(Gammas) 

(e.r.) 

(Gammas) 

(e.r.) 

66-203 

5.72-8.29 

65-199 

5.68-8.25 

64-277 

3.53-11.21 

64-219 

5.54-10.13 

64-255 

5.50-19.50 

63-249 

5.51-17.04 

109-109 

7.02-7.02 

108-108 

6.98-6.98 

103-158 

6.72-11.94 

102-154 

6.73-11.21 

102-183 

6.72-21.72 

102-181 

6.73-20.45 



• 
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•A VEHICLE : 

SAS-D UIOI ** INCLINATION* 

OOEG • • PER 2 GEE * 35 863 KM 

• • APOGEE 1 " 35063 KM AA fl/L 

ORBIT 

TAPF: T l >?51 2 

AA PERIODS 24.000 44 











*♦ SPECTRAL DISTRIBUTION l 
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U 26 E -04 

1*30 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 * 632-06 

3 * 492-06 

2*00 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 * 002-09 

0*0 

2*50 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0*0 

3*00 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0*0 

0.0 

0.0 

0*0 

3*50 

0*0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0*0 

0.0 

0.0 

0*0 

0.0 

NOR MF LUX * 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0*0 

9*432 10 

4*052 10 

ENERGY 

L - 8 A N 

OS ( M 

A G N E T 

I c s 

H 2 L L 

P A R A N 

i 2 T 2 R 

IN 2 

A R T H 

RADI 

11 L - 

• A N 0 9 

LEVELS 

MMEVI 

• 6 * 0 * 6 * 0 * 

• 6 . 0 * 6 *29 

66 .^ 6 * 4 * 

• 6 * 4 - 6 . 6 * 

• 6 . 6 - 6* 64 

66 . 6-70 04 

47 . 0 * 7.24 

47 * 2 - 7*44 

47 . 4 — 7.66 

* 7 . 6 - 7.64 

47 * 9 * 9*06 

49 . 0 - OVR 6 

• too 

1 * 00 E 00 

l.ooe oo 

1.002 00 

1*002 00 

wooe oo 

1.002 00 

1.002 00 

1.002 00 

1*002 00 

1*002 00 

1*002 00 

1*002 OO 

*500 

2 * 55 E -02 

2 . 46 E -02 

2 * 412*02 

2 * 332-02 

2 . 50 E - C 2 

2 . 9 Se -02 

3 . 662-02 

4 . 102-02 

4 * 912-02 

9 * 932-02 

1 * 062*01 

1 * 392*01 

•500 

6 * 492—04 

6 * 062*04 

9 * 622*04 

9 * 422-04 

€. 266-04 

6 . 762—04 

1 . 212-03 

1 . 692*03 

2 * 432-03 

3 * 942-03 

1 * 132-02 

1 * 952-02 

1*10 

1 * 042*04 

9*622 -06 

. 9 * 042*06 

6 . 2 T 2-09 

9 . 92 E -05 

1 . 9 te -04 

2 . 262*04 

3 . 462-04 

5 * 432-04 

6 . 67 E -04 

3 * 722-03 

7 * 592-03 

1*50 

2 * 641-06 

2 * 352-06 

2 * 102-06 

1 . 932-06 

2 . 902*06 

4 . 522-06 

7 . 98 C -06 

1 . 442-05 

2 * 362-05 

3 * 912-05 

3 * 972-04 

9 * 622-04 

2*00 

0*0 

0*0 

0*0 

0*0 

0.0 

0.0 

0.0 

0*0 

0.0 

. 0 * 0 . 

0*0 

0.0 

2*30 

0 * 0 

0*0 

0*0 

0*0 

0.0 

0.0 

0.0 

0*0 

0*0 

0*0 

0*0 

0.0 

3*00 

0*0 

0*0 

0*0 

0*0 

0.0 

0*0 

0.0 

0*0 

0*0 . 

0*0 

0*0 

0.0 

3*90 

0*0 

0*0 

0*0 

0*0 

0.0 

0.0 

0*0 

0*0 

0 * v * 

0*0 

0*0 

0*0 

NOR MF LUX * 

1*602 10 

1 * 0 IE 10 

6*692 09 

4*422 09 

2.462 09 

7.942 09 

3 . 26 £ 09 

1*302 09 

4.942 07 

1*932 07 

1*132 09 

3*932 97 ~ 






\aiU 

4494444444449 * 444 **********. .****«*«**•**••* ******* ****** 

&’.■** ORBITAL FLUX STUDY KITH CCm.’OSIT* PARTICLE ENVIRONMENT 9* VETTES AP5 * AP6 • AP7I AE4. AES* FOR SOLAR MAXIMUM 4444 UNIFLX OF |973 •• 
c- 44 ELECTRON fLUXi-S EXPONENTIALLY DECAYED TO 1970* 0 KITH LIFETIMES: 6. G* STA3S I NOPOULOSCP* VER7ARIU •• CUTOFF TIMESI 44 

i'r F4 MAGNETIC COORDINATES S ANC L COMPUTED 0Y INVARA OF 1972 *ITH ALLMAG* MODEL 4! CAINGSvEEKlY 120- TERM POGO 0/69 * TIME- 1973*5 49 
*F VEHICLE X SAS-D CJ101 •* INCLINATION* 4506G 44 PER I GEE* U952KM 44 APOGEE* 43613KM 0/L ORBIT TAPE ! TD7670 44 PERIOD* 24*000 4*. 

V7; • •••4444444444444444444444*44*444444444444449*44444444444444*,:444444494444444444444444444444444444444*4444444*M444****4*#*44*9*44M*0 
fc. " ELECTRONS 

fV" *♦ SPECTRAL DISTRIBUTION X NORMALISED 3Y FLUX OF ENERGY GREATER THAN *500 NEV 44 

•#**4*44444*«<44444444444444*4444444494*44449444944 4444*4444444444444444944444444 

?} 


>v.- 

ENERGY 

L - B A N 

OS ( M 

A G N E T 

I C S 

HELL 

P A R A M 

r t e R 

in e 

A R T H 

RADI 

11 L - 

BANOS 


LEVELS 

XMEVI 

41*0-1*24 

41*2-1*44 

•1*4-1*69 

41*6-1*04 

41*0-2*04 

•2*0-2*24 

42,2-2*44 

42*4-2*64 

42*6-2*04 

42*0-3*04 

•3*0-3*24 

43*2-3*4* 

L« 

• 0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

f .. . ‘ 

l; . r . 

*900 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


1*00 

0.0 

0*0 

0*0 

0*0 

0*0 . 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

V n ‘ . 

1*50 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

r ’ 

2*00 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


2*50 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

VO 

3*00 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

C‘; 

4*00 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

jtf'V 

5*00 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

I"- 

NORMFLUX* 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

/' ■ 

ENERGY 

L - B A N 

C S 1 M 

A G N e T 

I C 5 

HELL 

P A R A M 

E T E R 

I N E 

A R T H 

RADI 

II L - 

BA N D $ 

■*v 

f r 
$>', > 

LEVELS 

XMEVI 

43*4-3*64 

43*6-3*64 

43*8-4.04 

44*0-4*24 

94*2-4*49 

•4*4—4*64 

44*6-4*04 

*4*6-5*04 

45*0-5*24 

45*2-5*4* 

• 5*4-5*64 

45.4-5.44 

•0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

7*716 00 

7*656 00 

r . 

• 500 

0.0 

0*0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

1*006 00 

uooe oo 


1*00 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

3*096-01 

2*056-01 

*’ *■ 

1*50 

0*0 

0*0 

0*0 

0.0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 

9*706-02 

0* 756-02 

tf. 

,yj 

2*00 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

3*056-02 

2.69E-02 


2*50 

0*0 

0*Q 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*506-03 

7*366-03 

! 

3*00 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

2*076-03 

1*036-03 


4*00 

0*0 

0*0 

0*0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

4*126-05 

a* 2 oe-os 


5*00 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

•; 

NORMFLUX* 

0*0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

2*336 10 

l*92t 10 


EKCRGY 

L - B A N 

OS CM 

A G N E T 

I c s 

HELL 

P A R A M 

6 T fc R 

in e 

A R T H 

RADI 

II L - 

BANDS 


LEVELS 

XMEVI 

45*0-6*04 

4 6*0-6*24 

46*2-6*44 

46*4-6* 64 

96*6-6*04 

46*0-7*04 

•7.0-7*24 

47. 2-7*44 

47*4-7*64 

• 7*6-7*04 

47*0-0*04 

•5*0— 0VR4 


• 0 

7*56E 00 

e*i5c oo 

9*516 00 

1*122 01 

1*336 01 

1.62E 01 

2*04E 01 

2* 74E 01 

3*946 01 

6*746 01 

1*136 02 

6*596 02 


• 500 

UOOE 00 

uooe oo 

1*006 00 

uooe oo 

1*002 00 

uooe oo 

UOOE 00 

uooe oo 

uooe oo 

. UOOE 00 

1*006 00 

1*006 00 

ft' 

1*00 

£•542-01 

2*402-01 

2*366-01 

S*32E-0t 

2*112-01 

UT2E-01 

U ATE-01 

1*326-01 

1*176-01 

uose-oi 

9*116-02 

6*276-02 


1*50 

7*172-02 

6*S7E-02 

6*492-02 

6*116-02 

5*222-02 

3.90E-02 

3.16e-02 

2.73C-02 

2*356-02 

1*906-02 

1*696-02 

7*566-03 


t«00 

2*253-02 

1*972-02 

1 *706-02 

1*612-02 

U29E-02 

0* 06E— 03 

6*766-03 

5.656-03 

4.696-03 

3*026-03 

3*136-03 

1*026-03 


2*50 

6*066-03 

5*132-03 

4*436-03 

3.006-03 

2*936-03 

U93E-03 

l* A2C— 03 

1*166-03 

9*356-04. 

6*956-04 

5*216-04 

1*156-04 


3*00 

U 336-03 

1.23E-03 

9.S6E-04 

7*672—04 

5*6S6-04 

3*006—04 

2*906-04 

2*316-04 

1 *706—04 

9*006-05 

5*216-05 

1 *746-05 

l > 

4*00 

2*252-05 

t*42E—05 

7.946-06 

4 *3 IE— 06 

2*006-06 

7*066-07 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


5*00 

0*0 

0*0 

0.0 

0*0 

0*0 

0*0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 


NORMFLUX* 

9*932 09 

9*66E 09 

4*462 09 

2*956 09 

2*326 09 

U4SC 09 

U05E 09 

T.IOE 05 

4.61E OB 

2*646 05 

3*326 09 

1*066 09 


• • 





,.--4 




44 ORBITAL FLUX ST JOY with COMPOSITE PAHTXCLfc' ENVIRONMENTS: VETTES AP5# APS# APTJ AE4# AES# FOR SOLAR MAXIMUM 4444 UNIFLX OP 1973 44 
PA ELECTRON FLUXES EXPONENT I ALLY OlCAYEO TO 1970# 0 WITH LIFETIMES: E*G. STASS I NCPOULOSCP* VCR 2ARIU 44 CUTOFF TIMES! 44 

M MAGNETIC COORDINATES b ANC L COMPUTEO 0Y INVARA OF 1972 WITH ALLMAG# MODEL 4J CA t Nt SWEENEY 120-TERM POGO 6/69 * TIME* 1975*5 4* 
♦4 VEHICLE : 5AS-D UJOI 4* INCLINATION- OOEG 44 PER I GEE *35 60 3KM *• APOGEE* 35B63KM 4* B/L ORBIT TAPES T07512 *4 PERIOD* 24*000 
4*4444 4 *4444444444 4*** 4*44 44 **4*44444444444* 4* 4***444*4* 4*44*44 4444* 4*444*444444*44444 444 444444444444444444444444444444444449*4444** 

•44*44444444 LCW ENERGY PROTONS 44444444*444 




444444 SPECTRUM IN PERCENT CELTA ENERGY 4*4444 444 COMPOSITE ORBIT SPECTRUM 4*4 ♦ EXPOSURE INOEXlENERGY >*100WEV 6 


ENERGY 

AVENAGEO 

AV IP AGED 

SPECTRUM 

ENERGY 

AVCRAGEO 

AVERAGED 

INTENSITY 

EXPOSURE 

TOTAL ff OF 

i 

1 


RANGES 

TOTAL FLUX 

TOTAL FLUX 


LEVELS 

1NTEG.FLUX 

TNTEG.PLUX 

RANGES 

DURATION 

ACCUMULATED 


(MEV) 

4/CM442/SEC 

f/CM4*2/CAY 

PER CENT 

><MEV> 

•✓CM442/SEC 

#/CM*4 2/DAY 

6/CM442/SEC 

I HOURS 1 

PARTICLES 

•» 


* I00-* 500 

WlOse 06 

9# 5465 10 

96*471 

• tO 9 

1.145E 06 

9.697E 10 

EERO FLUX 

0*0 

0*0 

1 

1 * 

■ ’ :!*■ i < 

•509- *900 

3.699C 04 

3.309E 09 

3*404 

.300 

2.152E 05 

WCJ9E 10 

1.E0-1.E1 

0*0 

0*0 

j 

\ V *■ t **i 

•900-1*10 

lot 59E 03 

1.C01E 06 

0*101 

• 500 

4.042E 04 

3.492E 09 

1*E1-1*£2 

0*0 

0*0 

t 

-• \ % 

1*10-1*50 

2.565C 02 

2.233E 07 

0*023 

• 700 

7.S93E 03 

6.S60E 06 

1.E2-1.E3 

0*0 

0.0 

■ • •. 1 - * 

1*50-2*00 

9.455E 00 

6* 169* 0 5 

0*001 

• 9CQ 

W426E 03 

1*2 32E 06 

- 1.E3-I.E4 

0-0 

0*0 

t 

!. *.'*■ 

2*00-2*50 

0*0 

0*0 

0*0 

1*10 

2.679C! 02 

2* 31 SS 07 

UE4-WE8 

0*0 

0*0 

f 

\ 

» . • ’ * - 

2*50-3.00 

0*0 

0*0 

0*0 

1*30 

5.033E 01 

4* 349E 06 

UE5-1.E6 

0.0 

0*0 

i 

1 

\ l f . ■ j 

3*00-3*50 

0*0 

0*0 

0*0 

1*50 

9*4555 00 

6*169E 05 

UE6-UCT 

23*600 

M9TI 10 

i •' . *.* 

3*50-OVCR 

0*0 

0*0 

0*0 

1.75 

1*1 69E 00 

1.010E 05 • 

l*E 7-0 VER 

0*0 

0*0 

j . _ .yj 





2*00 

0*0 

0.0 




i 


TOTAL 

1*I4SE 06 

9* 69 76 1 0 

100*000 

2*25 

0,0 

0*0 

TOTAL 

23*000 

0*0971 10 


: • • . ' * .. 'v 





2*50 

0.0 

0.0 




s 






2-75 

0*0 

0.0 




\ 

• * v 





3*00 

0*0 

0*0 










3*50 

0.0 

0*0 




! 

! • * •' ■ * r..- 
. •„ - 


1 . 

I 


i- 

i 


I 
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4 * ORBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENTS! VETTS5 AP5. AP6 » AP7 • AE*. AES# FOR SOLAR MAXIMUM 4444 UNIPLX OP 1973 4* 
ELECTRON FLUXES EXPONENT 1 ALLY DECAYED TO 1970* 0 WITH LIFETIMES! E*G. STASSINOPQULOSCP* VER2AR XU 4* CUTOFF TIMES! 4* 

44 MAGNETIC COORDINATES 9 ANC L COMPUTED BY INVARA OF 1972 WITH ALLMAG* MODEL A*. CAINtSWECNCY 120-TERM POGO 0/69 ♦ TIME* 1975*5 *4 
M VEHICLE : S AS— 0 UlO) •• INCLINATION* ODCG ♦♦ PER 1 GEE* 25 663* M ** APOGEE" 35063KM M 0/L ORBIT TAPE! TD7512 ** PCRIOO" 24*000 ** 
44**44 * 4 * 4 44 4 44 * * 4 * 44 4 * 4 * 4 4 * 4 * * 4 44**444444*44**4**4* 444**444*4444 *44444*44*44*4*444*44444*44 44444444 *444*444444444444444444444444444 

44444 * 444*44 ELECTRONS * 44 * 444 ** 44 * 



••• COMPOSITE OR01T 

SPECTRUM *44 

4 EXPOSURE 

INOEX S6N6RGY 

>*500MCV • 

ENERGY 

AVERAGED 

AVER AGCO 

SPECTRUM 

ENERGY 

AVERAGED 

AVCRAGEO 

INTENSITY 

EXPOSURE 

TOTAL * OF 

RANGES 

TOTAL FLUX 

TOTAL FLUX 


LEVELS 

I NTEG.FLUX 

INTEG*FLUX 

RANGES 

DURATION 

ACCUMULATED 

CM-V» 

•/CM** 2/SCC 

«/CM**2/CAV 

PER CENT 

X MEV > 

*/CM**2/3EC 

f/CM**2/DAY 

f /CM442/SEC 

(HOURS 1 

PARTICLES 

*0 -*500 

3*4«?E 07 

2.974E 12 

93*599 

• 0 

3*670E 07 

3*1796 12 

EERO FLUX 

0*0 

0*0 

*500- 1 *00 

U935E 06 

1* 472! 11 

5* it62 

• 250 

7* 532E 06 

6*508C 11 

1.70-1. El 

0*0 

0*0 

1*00-1*50 

3.227E 05 

2# 78 9£ 1C 

0*679 

• 500 

2*3S4£ 06 

2*0346 11 

1*61-1*E2 

0*0 

0*0 

1*50-2*00 

7*4306 04 

6* 42 OS 09 

0*202 

#750 

9.935E 05 

8*5846 10 

1*62-1 *E3 

0*0 

0*0 

2*00-2*50 

1* 7376 04 

1* 5005 09 

0.047 

1*00 

4.193E 05 

3*6226 10 

1*63—1*64 

0*0 

0*0 

2*50- 3*00 

3* 863E 03 

3. 255E 06 

OlOU 

1*25 

2*0126 05 

1*7386 10 

1«E4— f «E5 

0*0 

0*0 

3*00-4*00 

9*7t9£ 02 

9* 2905 07 

0*003 

1*50 

9*652E 04 

6*340E 09 

1*E5-1*E6 

0*0 

0*0 

4*00-5*00 

i*6soe oo 

1 • C05E 05 

0*000 

1.75 

4*6316 04 

4* 002E 09 

1*66-1*67 

23*600 

2*0346 11 

5.00-OVER 

0>0 

o*c 

0*0 

2*00 

2.222E 04 

1*9206 09 

1*67-0 VCR 

0*0 

0*0 





2* SO 

4*0576 03 

4.197E 06 




TOTAL 

3*676E 07 

3* 17 BE 12 

100*000 

3*00 

9*739E 02 

6*4146 07 

TOTAL 

23*600 

2*0346 11 





3* CO 

1.0S9E 02 

9.150E 06 



- 





4*00 

1.658E 00 

l*60Se 05 








4*50 

0*0 

0*0 








5*00 

0*0 

0*0 
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M QNflTAC FLUX STU0V WlTM C 01*09 ITC PARTICLE ENVIRONMENTS* VETTCS APS, AP6» A*? I AE4, AES, FL* SOLAR MAXIMUM UNIFLX OF 1973 

pM.mCIMM fUUill JlgflhZKUJLlI BI CAttfl TO m TH UfETUClL ** gUIpfe T I ME S; - . - - . ** 

•• MAGNETIC COORDINATE* • AMC L COMPUTED 8t IN VASA OF 1ST* S1TN ALLMAO. MOO CL A! CAINtSVEENEV 120-TERM PQ60 S/69 • TIME* 1978* S •• 
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• •MM SPECTRUM IN PC«C£NT DELTA ENERGY AAA*AA AAA COMPOSITE. 0*eiT SPECTRUM AAA A «XP0SUflC f N? J X J 7 CY >*JCCv c V A 


ENERGY 

AVERAGED 

Av C9AGEO 

SPECTRUM 

ENFRGY 

averaged 

AVERAGED 

INTENSITY 

r XP^Su«r 

TOTAL * or 

RANGES 

TOTAL FLUX 

TOTAL FLUX 


LEVELS 

integ.flux 

T NTE G. FLUX 

pangfs 

T|ON 

ACC OMUL * TO 

(M«V» 

A/CMAA 2 /SEC 

#/ CM *A2/C AY 

PER CENT 

StMtV > 

A/CMAA2/SEC 

A/CM**2XDAY 

#/CM*A?/$rc 

innucsi 

PACTICL'-S 

•100-.J00 

4.893E 05 

4. 227E 10 

96.420 

• 100 

5.074F 05 

4.36&E 10 

40. O FLUX 

4.050 

0.0 

*5 00-. 900 

1.750C 04 

1.5122 0 9 

3.44Q 

.300 

9.572E 04 

6. 2 7Q r 09 

l.ro-i .fi 

0,fl59 

1.2C4* 0A 

•900-1. 10 

3#38tfE 02 

A. 5552 07 

0.106 

• 500 

1.H17F 04 

W515T 09 

l.f* 1-1 .F? 

0,900 

1.333" 05 

l. 10-1.50 

I.252C 02 

I.ca2(f 0 7 

0.025 

.700 

3.472F 03 

3.0C0C oa 

UL2-1.E3 

1.05C 

1.4&P- C6 

1 .50-2.00 

5.090E 00 

4. 290E 05 

0.001 

• 900 

6. 691 f! 02 

5. 781E 07 

i.n-i.M 

1.100 

i»t>23* 07 

2.00-2.50 

0.0 

0 . c 

0.0 

1.10 

1 . 3 0 3f 02 

1. 126F 0 7 

l • r ’4-l . r $ 

2, 350 

5. 1 A J " 00 

2.50-3.00 

0.0 

0. 0 

0.0 

1.30 

2.566r 01 

2.217E 06 

I.T 5-1.16 

7.150 

9.915* 0*5 

3.00-3.50 

0.0 

0 . c 

0.0 

1.50 

5.099E 00 

4.3902 05 

l.Ft -1.C7 

5.4QC 

3*3 , 9«> lo 

3.50-0VER 

O.C 

o 

. 

o 

o 

. 

o 

1.75 

2.0C 

4.7621 -01 
0.0 

4. use 04 
0.0 

l.r 7* Ovfe 

o 

• 

c 

o.o 

TOTAL 

5.074E 05 

A. 254E 10 

ICO. 000 

2.25 

0.0 

0.0 

TOTAL 

? 3. BOO 

4.364F 10 


2.50 0.0 O.C 
2*75 0.0 0.0 
3 .Q 0 0.0 0.0 
3. SC 0.0 0.0 
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• «M* SPECTRUM IN PERCENT CELT A ENERGY »*♦ CCMPOilTE ORBIT SPECTRUM • ** * r KPn $ v or InCT XJJ N*-*GV >,OOO^V ♦ 


ENERGY 

AVERAGED 

AVERAGED 

SPECTRUM 

ENERGY 

AVERAGED 

AVCPAGCC 

INT-NS1TV 

rx°nsi)R* 

TDTAl • 

OF 


■ V* 

RANGES 

total flux 

TOTAL FLUX 


LEVELS 

INTEG.FLUX 

INTEG.FLUX 

RANGES 

*up « - 1 

•CCUMUL AT*** 

' 

• 

(MCV 1 

•✓CM**2/SEC 

«/CM»*2/0AY 

PER CENT 

> ( ME V I 

#/CM**2/SFC 

• /CM 442/CA V 

*/cm**2/s<:c 

(HOUPS ) 

PARTICLES 


‘ ■ -V 

• 0 -• 500 

2.66SE 07 

2* 47 5E 12 

96*141 

• 0 

2*9 BOE 07 

2**74E 12 

AERO FLUX 

4,050 

O.C 



;*■ 

•500- 1*00 

9*5*7E 03 

o*ssoe to 

3.205 

• 250 

4.08AC 06 

3*5?9E 11 

i**o-!*ri 

0,400 

3.691T 

03 


* *' * 

1.00- 1*30 

1 * 504E 05 

1* 30 OE 10 

0.505 

• 500 

1*1 50C 06 

9.935c 10 

1 •* 1 -1 *rp 

0,350 

5.491* 

04 



1*50-2*00 

3*4311* 04 

2*S65E 09 

0*115 

.750 

4*71 SE Ob 

4.074F 10 

1.F2-1 .rs 

0*800 

1*373= 

06 



2*00-2* 5C 

7* 967E 03 

6*9012 05 

0*027 

1*00 

1*949E Ob 

1.684E 10 

WF 3-1 *E4 

1* 050 

1*525= 

07 


■ • , ■' . 

2*50-3*00 

W785E 03 

I* 542C 06 

0*006 

1*25 

9*31 If; 04 

8.045E 09 

UC4-l*t3 

1.^59 

2.149** 

08 



3*00-4*00 

4.4C7E 02 

3*EC7E 0 7 

0*001 

1*50 

4* 4 53E 04 

3* 647E 09 

1.E5-1.E6 

3,000 

8.750F 

09 



4*00-5*00 

0* 223C-01 

7. 10SE 04 

0*000 

1*75 

2*1 31E 04 

1*642* 09 

1.C6-1.F7 

1 1 , AC 0 

9. 0375 

1 0 

* -r . * 

. • -...c ;V, : 

3*00-0 VCR 

0*0 

0 * c 

0*0 

2.00 

1.021E 04 

8.624E 08 

l*t 7-OVEP 

0*0 

0*0 








2* 50 

2.226C 03 

1.923F 06 






i/ . V 

TOTAL 

2.960E 07 

2* S?4f 12 

100*000 

3*00 

4*4151! 02 

3*61 3E 07 

TOTAL 

23.A00 

9* 935e 

to 


i 





3*50 

4.909C 01 

4. 241* 06 






1 • ; l '- 





4* CO 

6* 2 23E-01 

7.105E 04 






~ * • *. 





4*50 

0*0 

0*0 





1 

. 





5*00 

0*0 

O.C 









J., 




"Ta*«V +& 
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LOV ENERGY PROTONS 


; V’ '<•••••* EPECTRUN IN PERCENT CCLTA ENERGY • •• COMPOSITE UR9IT SPECTRUM *** * EXPOSURE ?NOl: Xl^NFAGV . >« tCCMEV 9 

> V*' . 


•V ENERGY 

AVERAGED 

AV WAGED 

SPECTRUM 

ENERGY 

AVERAGE 0 

AVERAGED 

INTENSITY 

cxposupr 

TOTAL • 

CF 

-RANGES 

T3TAL FLUX 

total flux 


LEVELS 

INTEL. FLUX 

INTLG.FLUX 

pangc s 

DURATION 

ACCUMULATED 

IHEVI 

I/CNM2/SCC 

•✓CM**2/CAY 

PER CENT 

>tKSV> 

*/CM**2/S6C 

•✓CM* *2/CAY 

»/CF**2ASEC 

(HOURS) 

PARTICLES 

• 100-. 500 

♦.7272 05 

4.C84E 

10 

96.364 

• 100 

4.906E 05 

4.238E 10 

6CRO FLUX 

4*150 

9.0 


*soo-.90o 

I.717E 04 

l. 40 AE 

09 

3. 500 

.303 

9. 326* 04 

8.05SE 09 

l.FC-1 .5 1 

!«ooe 

1.544* 

04 

iv *900-1.10 

3.3642 02 

4. <35? 

07 

0.109 

.500 

W764fr* 04 

1.5412 09 

i.S i-Uf-2 

1.000 

1.397E 

05- 

-V: 

1.256E 02 

I. CS7E 

07 

0.026 

• 70a 

3.A36E 03 

2.969E 08 

1.L2-&.C3 

1.250 

1.552F 

06 

■1 1*50-1.90 

5.195C 00 

4. 40 OE 

05 

0.001 

• 900 

6.674F 02 

5. 76 6E 07 

I.C 3-1*54 

1.790 

1.67): 

07 

- 1.00-2.50 

0.0 

0.0 


0.0 

1.10 

1.310E 02 

I.131E 07 

WTA-UfS 

2.55 0 

5.631" 

06 

1.50-3.00 

0.0 

o.c 


0.0 

1.30 

2.5V9E 01 

2.246E 06 

wrs-t.E6 

7.4t0 

1.050C 

10 

V; 3*00-3.50 

0.0 

0. Q 


0.0 

1.50 

5. 1 95E 00 

4.4A8F OS 

l. *6-1.67 

5. 30 0 

3.1 3)2 

10 

f J*»0-0V1H 

0.0 

O.C 


0.0 

1.75 

4.914C-01 

4.24 SE 04 

l.C 7-OVER 

0.0 

0.0 







a. oo 

0.6 

0.0 





TOTAL 

4.906E 05 

4.33M 

10 

ICO. 000 

2.25 

0.0 

0.0 

total 

23. 800 

4.23SC 

10- 






2*50 

0.0 

0.0 





* ' ' 





2.75 

0.0 

0.0 










3.00 

0« 0 

0.0 










3.50 

G.Q 

0.0 











• ♦ ORbJT/'. FLUX 5TU0Y *ITM CCMP031TC PARTICLE ENVIRONMENTS! VLTTES APS* APb . AP7( AF4, AF5* PUR 501 AP MAXIMUM *#•* UM^LX Or 1973 4« 

• • ELECTION FLUXES EXPONENT I ALL Y OECAVLD TO 1970* 0 WITH LIFETIMES! E. G* STA S S INOPOULO SCP, VCR Z A» j u ** CUTOFF TirSJ 4* 

♦* MAGNETIC COORDINATES Q ANC L COMPUTED OY INVAR.* OF 1VT2 WITH AlLM AO » MODEL 45 C* I NtSNET NT Y l?0-TfwM PfJCO M/69 * MPr« 197S.0 ** 

• • I'O’ICLt : SAS-D 1310) •• INCH N 8 ^ ION* 29CEG R* PfRlGU:«25863KM 4, APUGFE ■ 35063KM • * 1VL CPU I T TAP** I TP7407 4, pr h ITO* 24,000 •* 

WwWWwwWWWW www WW w w . wWwwWwWW MMiMiVIMMMMMM* *« *1 • f ♦! |«t f 

mmmmmm electrons mmmmmm 


•4447* SPECTRUM IN 

PERCENT CELT A ENERGY 44*444 

*44 COMPOSITE ORBIT 

aPECTPUM ,♦* 

4 CXPOSUPT 

tNrrx : energy 

>,5C0MF.V 

’ 4 

CN£«CV 

AVERAGED 

AV BR AGED 

spectrum 

ENERGY 

AVERAGED 

AVERAGED 

INTENSITY 

exposup** 

TOTAL 0 

OF 

RANGES 

TOTAL 1 

flux 

TOTAL FLUX 


LEVEL s 

INTEG.FcUX 

INTFG.FLUX 

RANGES 

PUPATION 

accumulated 

< N£V ) 

4/CM4«2/SEC 

4/CM442/CAT 

PER CENT 

XMfcV » 

4/CM442/SCC 

4/CM442/CAV 

F/CM442/SEC 

l HOURS J 

particles 

• 0 -,soo 

3,1886 

07 

2.7552 12 

96,475 

,0 

3.305C 07 

2.05SF 12 

2EP0 FLUX 

3,00 0 

0.0 


•500-I.C0 

9,6995 

05 

8.230C 10 

2,935 

,253 

*. 1 65E 06 

J.599E 11 

I, “0-1, El 

0*500 

7,449* 

03 

1.00- 1,60 

1, SCB2 

05 

1 • 20 3c :o 

0,456 

• 50C 

U165E 06 

1,00 7E II 

I.M-1.C2 

0,40 0 

S,712r 

04 

1,50-2.00 

3,4236 

04 

2, 5586 09 

0,104 

• 750 

4, root 05 

4,104E 10 

1 ,C 2-1 ,E 3 

0, 950 

1,5305 

06 

2,00-2, 50 

7.929E 

03 

6, C4_t£ 0 5 

0,024 

UOO 

W9S2E 05 

1.686E 10 

I,C 3—1 ,E4 

1,200 

1,6855 

07 

2,50-3*00 

1.763E 

03 

1. 52 3C oe 

0,005 

1,25 

9.299E 04 

0.034E 09 

Uf 4-1. E5 

1,750 

2.545C 

04 

3*00' 4,00 

4.362E 

02 

3,7696 C 7 

0,001 

1,50 

4.435E 04 

3.032E 09 

I ,E5-1 ,C6 

3.950 

9.162E 

09 - 

4,00-5,00 

7.642E- 

-01 

6, COZE 04 

0,000 

1.75 

3,1 18E 04 

W830E 09 

1.C6-1.E7 

12,050 

9. 1232 

10 

S.OO'OVfcR 

0,0 


o,c 

0,0 

2.00 

1 ,0 12E 04 

8.744E 08 

I.E7-OVFR 

0,0 

0,0 * 

- .. 






2,50 

2.200E 03 

I.901E 06 





TOTAL 

3,3052 

07 

2, 6556, 12 

100,000 

3.00 

4.370E 02 

3,7’6fe 07 

TOTAL 

23.600 

1.007C 

11 - 






3 o SO 

4.&00E 01 

4.1471? 06 










4,00 

7.642E-01 

6.6C2E 04 










4,50 

0,0 

0,0 










5,00 

0,0 

0,0 



„■ . 
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************ LOV ENERGY PROTONS 


****** SPECTRUM IN PERCENT CELTA ENERGY •••••• 


*•* COMPOSITE ORBIT SPECTRUM **♦ 


» EXPOSURE INDEX SENER GY >. IOOMEV * 


ENERGY 

averaged 

AV CR AGED 

SPECTRUM 

ENERGY 

AVERAGED 

AVERAGEO 

INTENSITY 

EXPOSURE 

TOTAL 9 OP 

RANGES 

TOTAL FLUX 

TOTAL FLUX 


LEVELS 

I NT EG* FLUX 

integ*flux 

RANGES 

DURATION 

accumulated 

IM2V) 

*/CM**2/SEC 

#/CM **2/CAY 

PER CENT 

><MEV| 

f/CN**2/SeC 

#/CM**2/DAY 

f/C M**2/3EC 

(HOURS 1 

particles 

* ISO-* 900 • 

5» 200E 09 

4. W3! 10 

96* t T9 

• 100 

5.368E 09 

4.938E 10 

2ER0 FLUX 

7*290 

0.0 

•SCO-. 900 

U62U 04 

UA01E 09 

3*021 

*300 

9*499E 04 

9.169E 09 

l*E0— l*Et 

1*700 

3*5301: 04 

.900-1.10 

4* 406E 02 

3*eooe c 7 

0*082 

• SCO 

1 *675E 04 

1* 448E 09 

1*E1-1*E2 

1*090 

2«6SU 09 

1 .10-1.30 

9.304E 01 

0* 21 2E 09 

0*018 

.700 

2«991E 03 

2.S84E 08 

WE2-WE3 

1*790 

»*459E 00 

i *90-2*00 

3*392E 00 

2* 930E 09 

0*001 

• 900 

9.390E 02 

4*697E 07 

1.E3-I.E4 

1* 790 

2*9 OSE 07 

2.Q0-2.SQ 

0*0 

0. 0 

0*0 

1*10 

9.843E 01 

e*909E 00 

1.E4-1 *E9 

2*090 

3*201E 00 


0*0 

0* Q 

0*0 

1*30 

1*B24E 01 

1 • 576C 00 

& *ES— 1 *E6 

2*990 

4*40te 09 

c 4 BW *IIUU 

3«O0O«0 0 

0*0 

0*0 

0*0 

1*50 

3*392E 00 

2*93GE 09 

1.E6-1.E7 

4*300 

4.163E 10 

3* 90-0VER 

0*0 

0*« 

0*0 

1*75 

3*<JQ3C-01 

2.S94E 04 

l.C 7-OVER 

0*0 

0*0 





*•€0 

0*0 

0* 0 




TOTAL 

5*36fiE 09 

4* 9386 10 

100*000 

2*29 

0*0 

0*0 

TOTAL 

<3* 000 

4.638E 10 





2« 90 

0*9 

0*0 








2*79 

0*0 

0*0 








3*00 

0*0 

0.0 








3*90 

Of 0 

0*0 
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% ' 444444 SPECTRUM IN PERCENT CELT A ENERGY 4444*4 


44* COMPOSITE ORBIT SPECTRUM 444 


* EXPOSURE INDEX {ENERGY >*SOOMCV 4 


. : ■ .> ; t .v 



ENERGY 

AVERAGED 

AV BIAGED 

SPeCTRUN 

ENERGY 

AVERAGED 

AVERAGED 

INTENSITY 

EXPOSURE 

TOTAL f 

OF 

f V*‘ 

RANGE* 

. TOTAL FLUX 

TOTAL FLUX 


LEVELS 

INTEG* FLUX 

integ*flux 

RANGES 

DURATION 

ACCUMULATED 


u:xv) 

4/CM442/SEC 

*/ CM 442/OAY 

PeR CENT 

>i MEV ) 

#/CM442/SEC 

•/CM** 2/0 AY 

•/CM442/SEC 

(HOURS 1 

particles 


•0 -*500 

2*168E 07 

1.871E 12 

96*449 

• 0 

2*246E 07 

1*94CE 12 

EERO FLUX 

6*800 

0*0 



•500*1*00 

6*470E 05 

5 * 590E 10 

2*841 

*280 

2*758E 06 

2*3A3E 11 

UE0-WE1 

0*200 

2*755E 

03 

•r!" 

1*00-1*90 

1* 144E 09* 

9*e87C AS 

0*510 

•50Q 

7*975E 09 

6*890E 10 

l*Cl— 1 *E2 

0*150 

2*4532 

04 

V. ' 

1*80-2*00 

2* 736C 04 

2* 364E OS 

0*122 

• 750 

3*4421 09 

2* 974S 10 

1*22-1. E3 

1*100 

2*8968 

06 

»♦, 

2*00-2*90 

6*7452 03 

5* 82 0E 08 

0*030 

1*00 

1 *905E 05 

1 « 300E 10 

UE3-WE4 

2*650 

3*4641 

07 

a ‘ 

£*80-3*00 

1* 863E 03 

1*2902 00 

0*007 

1*25 

7*358E 04 

6*357E 09 

UE4-UE5 

2* 500 

3*454E 

06 

V* 

3*00-4*00 

3* 765E 02 

3. 2531 07 

0*002 

1*50 

3* 604E 04 

3*114E 09 

1*E5— 1 *E6 

3*350 

S*37te 

09 


4*09—5*00 

1*1606 00 

1* C02S 09 

0*000 

1*79 

1*768E 04 

1«928E 09 

I*e6-1*E7 

7*150 

6*3152 

to 

0? 

8*00-OVER 

0*0 

0*0 

0*0 

2*00 

2*80 

8*6866 03 
t* 941E 03 

7*504E 05 
1.677E 08 

1*E 7— OVER 

0*0 

0*0 



TOTAL 

( 

I»t46I 07 

U940E 12 

100*000 

3*00 

3*50 

*.00 

4*50 

9*00 

3*7 772 02 
4*71 3E 01 
1* 160E 00 
0*0 
0*0 

3*2632 07 
4*072E 06 
1*002E 05 
0*0 
0*0 

TOTAL 

23*800 

6*6908 

10 


: -:v- *-!.yfrV. 


:y i.x$ 


i : .v 

‘.i. t* . • * 
- * t ; 
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At ELECTION -LUXES EXPONENT I ALLY CECATEC TO 1970. 0 *ITH LlFtTIMCSi F.G* STASS I NCPCULOStP. V«R2AR|U A* CUTOFF TtM«-5! ** 

M MAGNETIC COORDINATES 0 ANC L COMPUTED BY INVARA OF 1972 *ITH ALL«AG* MPCLL A « CAtNCSVEFNEY 120-TfPM TOGO 3/6‘J * Tlvft 1974.5 ♦ * 
• * VEHICLE : SAS-0 42901 ♦♦ INCLINATION* 450EG ♦♦ PEP I GEE* 25863KM ** APOG£E= 3SB63KM ** E/L ORBIT TAPE: T372G7 *« Pf.R lOO« 2*. 000 A* 


«»•* LOW ENERGY protons 


IM1M SPECTRUM IN PERCENT CELT* ENERGY ****♦• COMPOSITE ORBIT SPECTRUM *•* * EXPOSURE !ND« XSENIRGY >*IC0MEV ♦ 


ENERGY 

AveRAcec 

AVERAGED 

spectrum 

ENERGY 

AVERAGE C 

AVERAGED 

INTENSITY 

EXPOSURE 

TOTAL * 

OF 

RANGES 

TOTAL FLUX 

TOTAL FLUX 


LEVELS 

1NTEG.FI.' 

INTfcG.Fl UK 

RAHGFS 

DURATION 

*CCUMULAT*0 

(MCV1 

*/CN**2/$ec 

*/ CM ♦ 42^0 AY 

pftR CENT 

> 1 ME V ) 

I/CMMZ/V.C 

•/CM442/0AY 

•✓CM442/SEC 

(HOURS 1 

PARTICLES 

• too*** S00 

3.0QIE 03 

2.662! 10 

96.437 

• zoo 

3.1946 05 

2.760E 10 

aero flux 

7*400 

0.0 


•SOO-.ROO 

1.091C 04 

9 * 422! 00 

3.414 

• 301 

3.9 95E 04 

' .180! 09 

I.FO-l.F t 

1.000 

2.517P 

04 

» 900-1*10 

3.330E 02 

2.C77E 07 

0.104 

*500 

W132E 04 

9.779E 08 

1.C1-I.E2 

■ 2.450 

3.013$ 

05 

1*10-1*60 

7.T38E 01 

6. COSE 06 

0*024 

.700 

2*1 33E OJ 

1.860E 09 

1.F2-1.FJ 

1.900 

2.374* 

06 

1*30-2.00 

3.1S1E 00 

2* 72 2£ 03 

0.001 

• 900 

4«136E 02 

3.573E 07 

1.E3-1.F.4 

1.600 

2.45CF 

07 

2.00-2.50 

0.0 

0.0 

0.0 

1.10 

6.033E 01 

6.S57E 06 

I.E4-1.E5 

2, 300 

3.266? 

oa 

2.30-3*00 

0.0 

0.0 

0.0 

1.30 

1.591E 01 

1.375E 06 

1.ES-1.E6 

3.45C 

5.497E 

09 

3*00-3.30 

0.0 

0. C 

0.0 

1.50 

3.151E 00 

2.722E 03 

l.Eft-l.f 7 

3. 300 

2. 1 75* 

10 

3#32-0VCR 

0.0 

0.0 

0.0 

1.73 

2.975E-01 

2.570E 04 

M 7-OVER 

. . . .0*0 

0.0 






2.00 

0.0 

0.0 





— TOTAL 

3*1946 03 

2. 76 OC 10 

100.000 

2.23 

0.0 

0.0 

TOTAL 

2 3. BOC 

2.760E 

to . 





2*50 

0*0 

0*0 









2.75 

0.0 

0.0 




- 





3.00 

0.0 

0.0 









3.30 

0.0 

0.0 


- 
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•• ELECTRON FLUXES EXPONENT 1 ALLY DECAYED TO 1970. 0 4tTN L I FET IMPS* C. STaSS I N0PQUL05CP. V£R 2 AR IU ** CUTOFF Tt m“ R • t« 

*• MAGNETIC COORDINATES S ANC L COMPUTED BY I N VARA OF 1972 41 TH ALLMAG* *ODFL a; C A I NC S4FFAFY 120-TLR* POGO 8/69 « TfM-* 1975,5 
? 44 VEHICLE X 5AS-0 1290) 4# INCLINATION* 4SDEG 44 PERIGEE* 35BG3K M *. APOGEE* 35863*M ♦ • h/L OROIT TAP«S TP7257 ** PERfrO* 24.0CC 4* 
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• 44444 SPECTRUM. IN PERCENT CELT A ENERGY 444444 •♦• COMPOSITE ORBIT SPECTRUM **• • EXPOSURE XNDf X: r N p RGV >.5*3M“V 4 


Energy 

AVERAGED 

averaged 

SPECTRUM 

ENERGY 

AVERAGED 

AVERAGED 

INTENSITY 

SXP05UR- 

total • 

CF 

ranges 

TOTAL FLUX 

total flux 


LEVELS 

|NT£G*FLUX 

integ.flux 

RANOrS 

CUP * T ION 

ACCUMUL 4 '’EH 

(MCVI 

A/CM442/SEC 

#/ CM 44? /CAY 

PER CENT 

XMEV ) 

•/CM**2/SEC 

A/CM442/DAY 

4/CM**2/SEC 

(HOURS) 

PAOTlCtfS 

•0 -.500 

2.I80E 07 

1* 903C 12 

*9.3(0 

• 0 

2.249E 07 

1.9446 12 

ZERO FLUX 

a* 9w0 

0.0 


•500*1.00 

5*604E Oft 

5*0I4E 10 

2*590 

• 253 

2.532E 06 

2 . 1 3 BE It 

i.ro-i.ci 

0.20 3 

2*l*T* 

93 

1 .00-1. SO 

9* 1 90E 04 

7*9406 09 

0.409 

• 500 

6*9966 05 

6. 044* 10 

I.E1-1.C2 

- 3,200 

3*0 59c 

04 

I .50*2.00 

2.I03C 04 

I*€17E 09 

0.093 

• 750 

2.073F 05 

2. 4629 10 

1.F2-I.E3 

0.4QC 

6.534S 

05 

2*00-2*50 

4*919£ 03 

4* 25 OS 08 

0.022 

1*00 

|*192E C5 

1.030E 10 

1*63*1*64 

2.950 

3.79Ai 

07 

2*5^3.00 

U102E 03 

9*5216 07 

0.005 

1.25 

5*7036 04 

4.927E 09 

WF4-1.FS 

2* 650 

4.016* 

99 

3*00*4*00 

2*7996 02 

2. 34IC 07 

0.001 

1*50 

2* 7 32E 04 

2*3616 09 

1,55-1. E6 

1. 550 

5.7341 

09 

, 4*00*9*00 

5* 364C-01 

4.042 04 

0.000 

1*75 

W310E 04 

1 . S 32“ 09 

1.F6-U67 

9.75 3 

5,427* 

10 

' 9*00-0 VER 

0*0 

o.c 

0.0 

2*00 

6. 2926 03 

5.437S 08 

1*E 7-0 VER 

0*0 

o.o. 






2.50 

1.3T3E 03 

1.1976 oa 





•* total 

2.249E 07 

1 • 9446 12 

100*000 

3*00 

2* 7 ISC 0? 

2.3466 07 

TOTAL 

2 3. 600 

6.044E 

10 





3*50 

3.04 OE 01 

2 .6276 06 









4*00 

5*3646-01 

4.634F 04 









4*50 

o.o 

0.0 









5*00 

0*0 

0*0 



- • 
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mmmmmm ljw energy protons ************ 


SPECTRUM IN PERCENT CELTA ENERGY 44**4* *** COMPOSITE ORBIT SPtCTRUM *♦* * EXPOSURE INDEX tFNER GY >.1C0M*V * 


ENERGY 

AVERAGED 

AV ERA GEO 

SPECTRUM 

ENERGY 

AVEPACCO 

averaged 

INTENSITY 

EXPOSURE 

TOTAL » 

0* 

RANGES 

total flux 

TOTAL FLUX 


LEVELS 

integ.flux 

INTEG.FLUX 

RANGES 

PUPATION 

ACCUMULATE 

(KEV) 

*/CN*#2/SZC 

4/CM442/CAY 

PER CENT 

XMBVl 

»/CM**2/SFC 

4/CM**2/OAt 

#/CM**2/SCC 

1HOIJRS) 

PARTICLFS 

» J30-« BOO 

2.0975 OS 

2* C03E 10 

96*403 

• 100 

3.006E 05 

2.597E 10 

ZERO FLUX 

7.100 

0.0 


• &00-.900 

1.041E 04 

6.996* 00 

3.464 

*300 

b.684E 04 

4 .91 IF 09 

WE0-1.F.1 

1*950 

3.647* 

04 

*000-1.10 

3*224C 02 

2m 7650 07 

0*107 

• 5Q0 

1 *061 E 04 

9.342E 06 

I# F 1*1 .FJ? 

1.900 

?.483E 

05 • 

MO-USO 

7*5551 01 

0. K7* 06 

0.025 

• 700 

2«Q ?2C 03 

1.790F. 0 0 

l.*2-l*F3 

1.650 

2* A 71 p 

06 

1.50-1.00 

3* 1 20C 00 

2.<G« Ob 

0.001 

• 900 

4.010E 02 

3.465C 07 

1.E3-1.E4 

1.600 

2.465* 

07 

2.00*2*90 

0*0 

0*0 

0.0 

: . i o 

7.0G7C Oi 

6.797E 06 

I.T4-1 .*5 

2.350 

3.4 71 

06 

2.50*3*00 

0*0 

0*0 

0.0 

1.30 

1.56SE 01 

1.352E 06 

1.E5-1.E6 

3. 500 

5. 706* 

09 

3*00-3*90 

0*0 

0. C 

0.0 

1.50 

3.12QE 00 

2.6956 05 

I.E6-1.FT 

3. 350 

1.909* 

10 

3.30-0VSN 

0.0 

0.0 

0.0 

1.75 

2.994F-0I 

2.5S7E 04 

X.P7-0VER 

0.0 

0.0 


-• 




2.00 

0.0 

0.0 





TOTAL 

3.006E 05 

2* &97E 10 

100.000 , 

2.25 

0.0 

0.0 

TOTAL 

2 3. 600 

2.597F 

10 





2.50 

0.0 

0.0 









2.75 

0.0 

o.c 



_ 

. 





3.00 

o.o 

0.0 









3.50 

0.0 

0.0 

. . . 
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electrons 


444444444444. 


— >9«>t>,J^ECtRUM.JLNL-BERCgNT- DELTA ENERGY 44MJA4 - 


999 COMPOSITE OftOIT SPECTRUM 999 


-6 EXPOSURE - INDEMS ENERGY >*50O*6V4 


-AVERAGED AVJfltAGED 

total flux total flux 


. ENERGY. AVERAGED AVERAGEO . 

levels integ.flux integ.flux 

> 4 M 6¥^- 6*CM»4 2/SgC~ 9 / 4M 9 9J A PA V 


INTENSITY . EXPOSURE - 
RANGFS DURATION 

. ^MCN9^2/GCC --4NOUR64-- 


- TOTAL 4-0*- 
ACCUMULATED 
-PARTI CL ES ■- 


• 599*1*00 5* me 05 4.94 76 10 

1*00-1.60 6*0676-04 . .-4MI -09-- 

I *59*2*00 2*0495 04 X* ;>*>E 09 

— 3*90- 2 *66 — 4* 7 436-03 4-.60 7E Q » 

2*50*3*00 1* 056E 03 9. I43E 07 

— 3*oo »6 *oo — j u oos s ca a» im 0 7 . 

4*00*8*00 4*6966-01 4* I97E 04 


06 * 069 - 
2*504 
— 0*092 
0*009 


• 0 

2*2676 07 

1*9746 12 

- EERO FLUX- - 

— 6* 700 

0*9 — 

t .* 

■ ! ’• 

• 250 

2« 504E 06 

2*1 63E 11 

1.60-1*61 

0*200 

3*9266 03 

;■ ‘ 1 


• 509 

6*6666 05 

5*9506 10 

— 1*61*1 *62 * 

-0,100 

1.431* 94— 

./ t* 


• 750 

2*6 I2E OS 

2.430C 10 

U62-WF3 

1*350 

3*3416 06 


. . < * ■;< 

►+•90 

- 1*1606-95- 

- +*0936 — 19 — 

—-4*63*4*64 

— 6* 560 - • 

- 3*3636 97— 

* ‘ 

. • 4 

1.25 

5*5376 04 

4*7fl4E 09 

1*64*1.55 

2*650 

3*7396 06 

•V. .•* 

. , ■ J 

WOO 

2*6466 04 

2* 2666 99 - 

1*65*1*69 

— •3*600 

5*6022 99— 

• ’ - ■ 


U79 

1*2666 04 

1*0946 09 

1 *66*1*67 

6*700 

5*3296 10 



2*00 

2.60 

6*0626 03 

U3I9E 03 

5* 2376 -96 — 
1 ♦ 1406 06 

- 4.67-0V6R- - 

.-c*0— 

0.9 


V . i 1 

-3*00 

3*50 

+*9UC 02 - 
2*6906 01 

_ 2*2670— (17 

2*4976 06 

. total - 

-23*609 - - 

6.999F-49- 


*'* V* 

*4*00 

4*50 

- 4*6566*01 - 

0*0 

4*4 97E 04 - 
0*0 

... . . 

•“ ~ * 

■ - * -'*• — * 
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•* ORBITAL FLUX STUOV NITM COMPOSITE PARTICLE ENVIRONMENTS* VETTE3 APS* APS* APT l AE4* ACS* FOR SOLAR MAXIMUM • ••* UNIFLX OF 1973 6* 
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* 4FFPPFFFF4FF- LGM ENERGY PROTONS -****•*•♦*♦** “ — - - 


'i 

t 

* 



•****+- COMPOSITE ORBIT SPECTRUM m 


♦ exposure "TNoexiewRor ^jooMetrF— 


“ SPECTRUM -- 


RANGES TOTAL FLUX TOTAL FLUX 

" t MEVI R P CPPR SFSe C P / CM»» gf »O A V ■ PER C E N T 


ENERGY AVERAGED AVERAGED ' INTENSITY— EXPOSURE * TOTAL, f QR~ 

LEVELS INTEG.FLUX INTCG.FLUX RANGES DURATION ACCUMULATED 

-*tMEV1 py^MP^/SEC P^CMF*E/OAV RFCMPPE/SEC ' fNOURST PARTIC L ES : 


{ 


•S00-*900 

— PrOOTE- 
1 *I«6C 

-66— 

05 

' ' 3*T1BB 
1 • 025E 

-tt — 
10 

— 9T*E41- 
2.602 

iw*»rfi7* 
t *10*1 *90 

S V WTL 

S.612C 

V J 
02 

2 i 439E 
4.649E 

07 

- 6*664 

0*013 

2.00-2*60 

0*6 

x I “ 

0*0 

_ A 46 - - 


0.0 

3*00-3,90 

0*0 

-0x6 


0*0 


6*6 — ■ 

0*0 


T OTA L - 6** 23 6 6 0™ ■■"S'bBSC E U 1 60 * 00# 


cTOC Fr423E 06 - 3«622E It 

•300 7«339C 05 6.341E 10 

•006 »x*20ff-63 t*634« ID 

•700 2*037£ 04 l«T60E 09 


e*O33E-0# -- 


1*10 BrTBSe 02 BtOOlE 07 

1 >36 9*9326 Of - 6*399E 66 

1.50 I.T56C 01 I.517E 06 

»tF 5 2. 13 9 E 66 tx646E 65“ — 

2*00 0*0 0«0 

' ' f»M ' 6 * 0 - " ■ ■■ 0 » Q ~ 

2*90 0*0 0«0 

erTS 0x6 6x6 

3*00 0*0 0*0 

5 * 56- " 6 * 0 6*6 


- -2EtTO-PtUX “ 0.0 - — 0^6 

i*eo-t*et o*o o«o 

t.Et-txEt 6«6 6*0^ 

I.E2-1.C3 0.0 0*6 

NC3*1t€4 5*056 1* 6 1 0 € 66 

l«E4« I *ES 4. SSO 5*6S?E 06 

I.eS-liEA - 3*256 6*6t6€“69— 

I.E6-1.E7 3*500 W073E ll 

HET-OV6P 5*430 — 

TOTAL ESrSOO JiWtEii 






i*. 

i- 



. : • t 
■ - ** 



/ 





«ux* s «r»u« 
i| •• <“'J*nrr 
(W-tun py.*' p/^o 
'!▼ T*MTt TOM30 *• 



tlMPL* 0 * 1 ^?3 4< 

*< 

« *!*£■ 1979,9 • 
l»t»IC>0» ?4*009 • 



r.- 



tynutr^ftov 

>*?oo«tv • j 

T*4*r*iS?Tr 

ux»f $u»t 

TOT4t • r+ i 

*a*r»«o 

IH|*>4TtON 

4CCW*^4TtO j 

*/c«**f/src 

<M3U44» 

M4TICU6* * 

*t*n Fv,ti« 

0*0 

0.0 

i.ro-uri 

0.0 

0.0 

».^t*l*Fl 

9*0 

0.0 

I.F2-U03 

0*0 

0.0 

t.rs-t.04 

o.o 

0.0 


9*0 

0.0 

i*e--i*r4 

♦ .**0 

1.3030 10 

i.FF-i.rt 

1 • • WO 

£il«9C II 

we*-nvv«i 

9.0 

4.0 

tptal 

7*. *00 

t«34*€ 11 
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11 
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09 
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03 
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9.062E 

07 
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.300 
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3.663E 00 

I.E1-I .E2 
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05 
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07 
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07 
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03 
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I.SfceE 07 
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0.0 
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7.3A3r~0t 

6,51 °F 04 

1.E7-0VEP 

1.950 

I.07AE 

II 






2.00 

2.369E-02 

2.220E 03 





TUT At 

t.OTOC 06 

— W3475 

~H — 

— 100.000 

2.23 - 

0.0 

0.0 

total 

23.800 

1.34IE 
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2.040* 

ir 

Pf .441 

• 0 

?.«ofr 07 

?• t*4F 

i? 

/F° r * Ft'JX 

4.O«0 

0.9 

.f CO-1 .00 

3* E r* 
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1 0 

2. 60* 
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2.1'pAr cf 

2 . 0 * t f 

1 1 
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0.254 

l.OlOf 03 

l .0-1 .*0 

I.40E' 0* 

1 • ^H5t 

1 0 

r.MO 

.400 

P.»lfF 0* 


10 

u* 7 i-t.e? 

0.200 

2.0«MF 04 
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4,-Yff Of 

7 . i cc* 

OO 

o.tn 

.7 r.j 

4.43=5f 04 

3 . *» 1 ■■ F 

’ 0 

I. C ?-I.F 1 

0.404 

1.01*5 04 

».00-?.«g 

l.4-»4fe (W 

1 .24JF 

OC 

0.95« 

1 .00 

? • ? 4 1 t 04 

i .07 ,r 

1 o 

l.fc 1-I.F* 

3.204 

4.A44* 07 

2,53-1.03 

*.l*AF O' 

3.L* r 'f 

0» 

C.OI 7 

l .2* 

1 •?* 2f 04 

l . 3’ JF 

10 

1.F4- l,f4 

Y.400 

4*| 0 or 04 

i. 0^-4. 00 

i.iior oi 

t . ! 3?F 

0* 

O.OO^ 

1 .?o 

f.Tfor 04 
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oa 

l.f 0-1.K4 

4.200 
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1 . 1'6F 
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3 .0 
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00 
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*.*C*f 07 
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100.000 
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I.333F 01 

1. I-2F 

04 

total 
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7.0174 |0 
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M ORBITAL PLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENT S t VETTES APS • AP0 » APT; Af4* AEG* POP SOLAR MAXIMUM 4**4 UNIPL* OP 1973 ** 
44 ELECTRON FLUXES EXPONENT 1 ALLY DECAYED TO 1970* 9 WITH LIFETIMES! E*G* STASS1 NCPOULOSfcP* VERZARIU 44 CUTOFF TIMES! •• 
44 MAC NET 1C COORDINATES B ANC L COMPUTED BY INVARA OF 1972 WITH ALLMAG « MODEL A! CAINt$*EENEY ISO-TERM P0C3 0/69 * TIME" 1975.5 44 
4 * VEHICLE 5 SAS-D 13101 4 * INCLINATION- 45DEG ** PERI GEE- 27952AM ** APOGEE* 43615KM *4 B/L ORBIT TAPE! TO7070 44 PERtOO" 24*000 64 


MMMM LOW ENERGY PROTONS 

t ******* ****** **•*♦***• ******* 



MMt* SPECTRUM IN PERCENT CELT A ENERGY 4*44*4 *4* COMPOSITE ORBIT SPECTRUM 444 4 EXPOSURE INOEX! ENERGY >*100MEV 4 


ENERGY 

AVERAGED 

AVER AGCO 

SP’ICTRUM 

ENERGY 

AVERAGED 

AVERAGED 

INTENSITY 

EXPOSURE 

TOTAL 8 OF 


■ ‘ 'l 

RANGES 

T3TAL PLUX 

TOTAL PLUX 


LEVELS 

1NTEG*PLUX 

INTEG.FLUX 

RANGES 

DURATION 

accumulated 


t • 7 

CMEV> 

•/CM442/5EC 

P/CM442/DAY 

PER CENT 

XMVV) 

4/CM442/SCC 

4 /CM* 4 2/DAY 

4/CM442/SEC 

(HOURS 1 

particles 

. . * • 


• 100-.500 

U564E 06 

1* 3522 

11 

97*223 

• 109 

W609E 06 

1 • 390E 11 

EERO FLUX 

6*950 

0*0 

V* 


•500-«900 

4* 34JE 04 

3* 751 E 

09 

2*690 

•309 

2.677E 05 

2.313E 10 

1*E0-1*E1 

0*750 

1*038E 04 


. ■ t * 

*900-1*10 

1* O40E 03 

9* CS3E 

07 

0*065 

• 500 

4*466E 04 

3* 960E 09 

l*El-l*C2 

3*000 

4*443E OS 

f., 4 

\ " * ( 

1*10-1*50 

2*091E 02 

1* C07E 

07 

0*013 

• 700 

7*468E 03 

6*470E 06 

l«E2-t *E3 

2*700 

3*0O5E 06 


‘ *»*, 

1*50-2*00 

6*777E 00 

5* I55E 

Q5 

0*000 

•909 

1.264E 03 

1.092E 08 

1*E3— 1 «E4 

3*850 

6*263E 07 

* y\[, 

. ■ -i 

2*00-2*50 

2.SI9E-02 

2.176e 

03 

0*000 

1*10 

2* 159E 02 

1 » 866E 07 

i*E4-i*ea 

2*400 

1*700E 08 

•< ■. ’ 

„ • • 

2*50-3*00 

0*0 

0*0 


0*0 

1*30 

3.774E 01 

3*261E 06 

1*E5-1*E6 

0* 600 

a*326E 02 

j ;• • 

j 

3*00-3*50 

0*0 

0*0 


0*0 

1*50 

6*802E 00 

5* 077E 05 

1*E6-1*E7 

1*550 

2*93SE 10 



3.50-OVER 

0*0 

o»c 


0*0 

1*75 

7*661E-01 

6.619E 04 

1*E 7-OVER 

2*000 

1*086E 11 

. t 







2*00 

2* 519E— 02 

2* 176C 03 





J 

TOTAL 

1*609E 05 

1*39 oe 

11 

100*000 

2* 25 

0*3 

0*0 

TOTAL 

23*800 

1*390E 11 








2* SO 

0*0 

0*0 




• 

> 






2*75 

0*0 

0*0 











3*00 

0*0 

0*0 





j 






3*50 

0*0 

0*0 
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• orbital flu* study r!TH ccmpusite particle Environments: vltits aps. ap 6. apt; aea, aes. for solar maximum ♦ uniplx of 1973 * 

'• ELECTRON FLUXES E XPC NT NT I ALL Y OgCAVEC TO 197C. 0 WITH LIFETIMES: S. G. STA SS I N CPCULO SCP* VER l AR I U ♦♦ CUTOFF TIM^S: * 

l * MAGNETIC COORDINATES B AKC L COVPuTdL BY INVARA of J972 i!TH AlLiiaG, MQOEL 4; CAINtSxEENEV 120-TERM PQGO 8/69 * TIME* 1975.5 * 

• VE^ IClE ! SAS-D (310) INCLINATION* 450EG ♦* °ER l GEE** 27*?S?KM *• APOGEE* 43615KM • ♦ p/L ORBIT TAP£: TD7678 *♦ PERIOD* 24.000 •' 


CLECTRONS 


•••••• SPECTRUM IN PCRCtNT delta ENERGY COMPOSITE ORBIT SPECTRUM ♦ EXPOSURE INDEX SENER GV >.500MEV • 


energy 

AVERAGED 

AV WAGED 

SPECTRUM 

ENERGY 

AVERAGED 

AVERAGED 

INTENSITY 

EXPOSURE 

TOTAL » 

OF 

*4 


RANGES 

T3TAL 1 

FLUX 

total 

FLUX 


LEVELS 

INTEG.FLUX 

INTFG.*LUX 

RAN CCS 

duration 

AC' mulATEO 

* 


(MEVI 

•/CM««2/Sec 

•/ CM *• 2/CAY 

PE” CENT 

XMEV 1 

4/CM**2/SEC 

4/CM442/0AY 

4/CM442/SEC 

(HOURS 1 

PARTICLES 

l 


• 0 -.500 

2.S23E 

OT 

2. laOi 

12 

96.593 

• 0 

2.612E 

07 

2.257E 12 

2ERO FLUX 

6.300 

0.0 . 


*■ 


.500-1.00 

6.613F 

C 5 

5. ?13fc 

10 

2.531 

.253 

2.436E 

06 

2.I05E 11 

1.E0-1 *E1 

0. 300 

4.336E 

03 

A 


1.00-1.50 

I.609E 

05 

1. 29 OE 

1 0 

0.616 

.500 

8.900E 

05 

7.689E 10 

1.EI-1.E2 

0.2S0 

3.604E 

04 

•* 

. ‘ , 

1.50-2.00 

4.752E 

C4 

4. 106c 

09 

0.182 

.750 

4.464E 

05 

3.857E 10 

1.E2-1.E3 

0.600 

1.066E 

06 

> 


2.00-2.50 

1.464E 

04 

1. 282£ 

09 

0.0 57 

1.03 

2.287E 

05 

1.976E 10 

1.E3-1.E4 

2.900 

S.103E 

07 

1 . \ 


2.50-3.00 

4.156E 

03 

3. ?9l£ 

00 

0.016 

1.25 

1.244E 

05 

I.C75F 10 

1.E4-1.E5 

3.900 

5. 701 F 

08 



3. 00-4. CO 

1.3 COE 

03 

1. 13 OE 

00 

0.0C5 

1.50 

6.78SE 

0* 

5.862E 09 

1.E5-I.E6 

S. 650 

6.169E 

09 



4.00-5.00 

2. 233E 

01 

1.929E 

06 

0.000 

1.75 

3.710E 

04 

3.205F 09 

1.E6-1.E7 

3.900 

7. 01 OF 

10 

.3 


5. 00— OVER 

0.0 


OkC 


0.0 

2.00 

2.032E 

04 

1.756L 09 

1.E7-0VEP 

0.0 

0.0 


X 








2.50 

5.486E 

03 

4.7A0E 08 





; 


TOTAL 

2.612E 

07 

2.257E 

12 

100.000 

3.00 

I. J39E 

03 

1.149C 08 

TOTAL 

23.600 

7.689E 

10 

f 








3.50 

2.603E 

02 

2.318E 07 













4.00 

2.233E 

01 

1.929E 06 
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TABLE 



table {/* 

SAS-0 UlO) 

CIRCULAR 

inclination: o deg 

perigee: 35663 *m , 

apog.se : 35063 Km 

DECAY DATE: 1 970* 0. 

• PERCENT op TOTAL LIFETIME SPENT INSIDE ANO • 
t OUTSIOE THE TRAPPE O-PARTICLE RADIATION BELT • 

INNER ZONE -TI-* 1 0.0 * 

<1.0 < L < 2.61 

OUTER ZONE -TO- * 99. IT X 

<2.0 < L < 11.0) 

EXTERNAL -Te- 1 0.03 X 

(L > 11.01 

total : loo.oo * 



♦TIME IN INNER ZONE MAY BE SUBDIVIDED AS FOLLOtfS: 

OUTSIDE TRAPPING REGION l 0.0 X 
<1.0 < L < 1.1) 

INSIDE TRAPPING REGION 1 0.0 X 



(1.1 < L < 2.0) 



TABLE 


. 5AS-D ( 290 ) 

_ CIRCULAR 

inclination: o deg 

PERI GEE: 33863 KM 

APOGEE! ..Z5AA3 KM _ - . 

DEC A V date: two# 0# 

... UM EXPOSURE ANALYSIS **« 

PFOTQNS-LO* PROTONS-MIGH ELECTRONS 
.i E>*1QQH£Y) — IO5*-0QHf y| (E». SOOMEV) 

PERCENT OF TOTAL LIFE- 
TIME SPENT IN FLUX-FREE 

REGIONS* OF SPACE • 0.0 X 100.00 X 0# 0 X 

PERCENT OF TOTAL LIFE 
. tlME^fiPEWI IN 
INTENSITY REGIONS* OF 
VAN ALLEN BELTS : 

"percent OF^ TOTAL cailt 

FLUX ACCUMULATED IN 

HIGH- INTENSITY REGIONS: 100*00 % 0*0 X 100*00 X 



• <i part i cle /cm ** 2 / sec 

♦ >1#E5 EL/CM** 2/SEC OR I#E3 PR/CM**2/SEC 



TABl.t: 

SAS-D (2*0) 

CIRCULAR - 

INCLINATION: 0 DC G 

PERIGEE: 35B63 KM 
APOGEE : J5B63 KM 

OSCAY DATE: 1970. 0. 

♦ PERCENT OF TOTAL LIFETIME SPENT InSICEAND * 

* OUTSIDE THE TRAPPED-PAPTICLE RADIATION BELT • 

INNER ZONE -T1-* 5 0. 0 X 

(l#0 < L < 2.0> 

OUTER ZONE -TO- : 99.17 X 

<2.8 < L < 1 1.0) 

EXTERNAL -TE- t 0.83 t . 

. IL X. 11*01. - . . -- 

TOTAL : 100.00 X 

♦TIME IN INNER ZONE MAY BE SUBDIVIDEO AS FOLLOWS: 

" OUTSIDE TRAPPING^ REGION S 0.0 X 
(1.0 < L < 1.1) 

lN5LIDEL__TJiAPP I HQ . RE Gl 0 N. .1 — 0*0 X . 

. <1*1 < L < 2*8! 




Sj*S-0 (3101 


inclination: o Ot & 


P£«UCtE: 35C6J KM 


APOGEES 3 5663 KM 


DECAY DATE l 1970* 0. 


inclination: o Otc 


PdRIGEr: 35661 KM 


APOGEES 35HM KM 


OEC*V OATc: 1970. ft. 


• ♦♦• EXPOSURE ANALYSIS • **• 


P RO TQ NS“L 0 V PRQTONS-HIGN CLeCTF»CN$ 


( E> • 1 OOME V ) (E>b.OOMCVJ (E>.500MtV> 


PERCENT OP TOTAL LIFE- 


TIME SPENT IN FLUX— FREE 


REGIONS* OF SPACE • 


* PERCENT O' TOTAL LIFETIME SP^NT INCI?V ANC • 

* OUTSIOF TMF TRAPPrC-PAR TlCLf F AT 1 A T 1 IU L T « 


INNfcfi I^NE -TJ-* 


(1.0 < L < 2.8) 


OUTER /ONF -TO- ! 99.17 * 


(2.d < L < ll.OI 


PERCENT OF TOTAL LIFE- 


TIME SPENT IN MlGH- 


INTENSITY REGIONS* OF 


VAN ALLEN BELTS » 


external -tf- : o. aj * 


(L > 11.0) 


: loo. oo % 


PERCENT OF TOTAL CAlLV 


FLUX ACCUMULATED IN 


HIGH- INTENSITY REGtQNSt 


•TIME IN INNER XONC MAY 8f SUBDIVIDES AS FOLLOWS: 


OUTS IOC TRAPPING RFGION : 0.0 * 


0.0 < L < I «t I 


INS ICC TRAPPING REGION 0.0 ft 


(1.1 < L < 2.8) 


♦ <1 PARTICLE/CM ••2/SEC 


* >1.C$ feL/CM#*2 /SEC OR 1 . E3 PR/CM**2/SEC 


i ■* — “ »,-• ... * ■ - • 

, • . '■ •• \ — \ ' -• 

V " / • - ‘ -••■•■ ■ 





TAbLc „ 

3AS-0 (UOI 
CIRCULAR 

** INCLINATION! 29 eta 

P£H l CEE! 3536 3 KM 
APOGEE: 35663 KM 

DEC A > CATE: 1970. 0. 

, **** EXPOSURE ANALYSIS *•** 

N PPOTONS-LOW PROTONS— H 1 GH ELECTRONS 

4C>.100M£V) <e>5.00MEV» <E>.SC0MEV) 

it 

PERCENT OP TOTAL LlFC- 

x TIME SPENT IN FLUX-PREE 

REGIONS* OF SPACE S 19*75 X 100.00 X 15.97 X 

✓ PERCENT OP TOTAL LlF£- 

\ TIME SPENT IN HIGH- 

INTENSITY REGIONS* OP 

VAN ALLEN BELTS 5 68.91 X 0.0 X 66.81 X 

i 

PERCENT OP TOTAL DAILY 
PL OX ACCUMULATED IN 

HION-INTENSITY REGIONS* 100.00 % 0*0 * 99*78 X 


* <1 PART I CLE/CM ** 2/SE C 

♦ >1 . E5 EL /CM* *2 /SEC OR l.es PR/CM**2/$EC 


\ 


/ \ 

l 





TAPLE £! 

SAS-0 ( 1 1 0 > 

circular 

INCLINATION: 29 OEG 

PERIGEE.* 35863 KM 
APOGEE: 3S663 KM 

DECAY DATE ; I 970. 0. 

• PERCENT OP TOTAL LIFETIME SPENT INSIDE ANO • 

• OUTSIDE The TR APPEO-PARTICLE RADIATION BELT • 

tNNER /ONE — T l - * : 0.0 X 

(1.0 < L < 2.8) 





OUTER ZONE -TO- t E7.29 X 
12.8 < L < 1 1*0) 



external -te- : 12*71 X 

CL > 11*9) 

TOTAL 1 100*00 X 

*Tt ME IN INNER ZONE MAY BE SUBDIVIDED AS POLLOMSS 

OUTSIDE TRAPPING REGION t 0*0 X 
<1*0 < L < 1*1) 

tNSKOE TRAPPING REGION S 0*0 X 

( 1*1 < L < 2 . 8 ) 










TABLE 



SAS-D t 290) 

- CIRCULAR 

inclimtion: ro deg 

PERI CEE: 35 66 3 KM 
APOGEE: 35663 KM 

DECAY OATE: 1970. 0. 

♦ EXPOSURE ANALYSIS **** 

PFOTONS-LOW PROTONS-HlGH ELECTRONS 
IE>.100MEV) 1E>5*0 OME V) tE>.500MEV) 

PERCENT OF total life- 
time SPENT IN FLUX-FREE 

REGIONS* OF SPACE 5 20.80 X 100.00 X 17.02 X 

PERCENT OF TOTAL LIFE- 
TIME SPENT IN HIGH- . .. 

INTENSITY REGIONS* OF 

VAN ALLEN BELTS : 67.23 X 0. 0 X 65. 5S X 

PERCENT C,« TOTAL DAILY 
FLUX ACCUMULATED IN 

HIGH-INTENSITY REGIONS! 100.00 X 0.0 X 99.77 X 


* <1 PARTICLE'CM **2/SEC 

• >l.E5 EL/CM**2/SEC OR 1.E3 PR/CM**2/SEC 








table 2? 


SAS-n ( 290 ) 

CIRCULAR .... 

INCLINATION: 30 OtG 

PERIGEES 35863 KM 
APOGEE: 35863 KM 

DECAY DATE: 1970. 0. 

• PERCENT OF TOTAL LIFETIME SPENT INSlOr AND • 

• OUTSIDE THE TR APPED-PARTl CLE RADIATION tJELT • 

INNER 20NE -TI-* J 0. 0 X 

U.O < L < 2.8) 

OUTER 20NE -TO- : eft. 04 X 

12.8 < L < I 1.0) 

EXTERNAL -TE- 5 13.96 X “ 

(L > 11.0) 

TOTAL 5 100.00 X 

•TIME IN INNER 20NE MAY BE SUBOtVlCtO AS FOLLOWS. 

OUTSIDE TRAPPING REGION : 0.0 X 

C WO < L < !.| ) 

INSIDE TRAPPING REGION : 0.0 -X 

U.t < L < 2.8) 







'> 4 \ L' 

M / . ./••> •< '• ’ 





SAS-0 (310) 


SAS-D (3101 


INCLIKATIUNJ 29 DEG 


INCLINATION! 29 01 G 


PER 1 CEE: 3566 3 KM 


p-ntG6e: 3t>66 3 km 


APOGEE: 35663 KM 


APOGEE: 35B63 


DECAY CATE! 1970* 0* 


DECAY DATE! 1970. 0. 


• ♦** EXPOSURE ANALYSIS **♦* 


• PERCENT OF TOTAL LIFETIME SPENT INSIDE AND • 


PPOTONS-LOY PR0T0N5-HIGM ELECTRONS 


• OUTSIDE ThF TR APPFD-PAR T I CLE RADIATION rtEt T * 


t E>*1 OOME V ) (05.00MEV) (0.500MEV) 


INNER /ONE -T I-* 5 0. 0 ft 


PERCENT OF TOTAL LIFE- 


(1*0 < L < 2*6) 


TINE SPENT IN FLUX-FReE 


OUTER 40Nf -TO- ! 92*92 ft 


REGIONS* OF SPACE 


(2*0 < L < 11*01 


PERCENT OF TOTAL LIFE- 


EXTERNAL -TE- 5 7*0® X 


TIME SPENT IN HIGH- 


(L > 11*01 


INTENSITY REGIONS* OF 


VAN ALLEN BELTS 


. PERCENT OF TOTAL DAILY 


t 100*00 ft 


FLU a ACCUMULATED IN 


♦TIME IN INNER 20NE MAY BE SUBDIVIDED AS PftLLQVS! 


WISH* INTENSITY REGIONS! 100*00 % 


OUTSIDE TRAPPING REGION t 0*0 % 


U*0 < L < 1*11 


INSIDE TRAPPING REGION S 0*0- ft . . . 


(1*1 < L < ^*91 


• <1 PART I CLE/CM** 2/SEC 

♦ >1*E5 EL /C N**2/SEC~ 0 R l *E 3 PR /CM* ^2 /SEC 




\ i-, v. 


!rv^-V ; 




PERCENT 0* TOTAL OAILY 


PLUX ACCUMULATED IN 


M JAM- INTENSITY RECKONS: 


9 «*M * 


0*0 X 


99*44 X 


SA3-0 4UOJ 

— -CIRCULAR 

INCLINATION! — 43 -DEO 

PERIGEE!- 3SS43 KM 

APOGEE: 3&SG3 KM--. 

DECAY. DATE: 1970* 0* 


- - -R. &&C£NtJCr. TOTAL— LIFETIME SPENT INSIDE -AMD— • -- 

-- . * . OUTSIDE. THE TRAPPED-PARTtCLE RADIATION BELT. 9 .. 


INNER TONE — gglg.ft..I-.. 0*0 X 

t!*6.-& JL.JC-R*fti- - . . 

OUT** IOntT -TO- 1 72*19 X 

<2*8 < L < 11*0) 

EXTERNAL jsIE-..-I.. E7*71 .X 

IL->.. 11*01 _ 

S 100*00 x 




TOTAf. 





table 



SAS-D 4 290) 

C IRCULAR 

inclination: as deg 

PERIGEE: 35F63 KM 

APOGEE: 3S863 KM 

DECAY DATE : 1070* 0* 

**** EXPOSURE ANALYSIS ♦ *** 

protqns-low PROTONS-HIGM ELECTRONS 
t E> • l OOMEV ) (E>5.00MEV) (E>.500VFV> 

PERCENT of total LIFE- 
TIME SPENT IN FLUX-FREE 

REGIONS* OF SPACE J 31.C9 X <00*00 X 28.99 X 

PERCENT OF TOTAL LIFE- 
TIME SPENT IN HIGH- 
INTENSITY REGIONS* OF 

VAN ALLE-*; 6ELTS : 46*43 X 0* 0 X 43.28 X 

PERCENT OF TOTAL CAILV 
FLUX ACCUMULATED IN 

HIGN-INTENSITY REGIONS: 99*99 X 0*0 X 99*27 X 


• <1 PART ICLE/CM •• 2/ SEC 

♦ >UE5 El/CM**2/SEC OR UE3 PR/CM**2/SEC 



/ / ?. 
/ 


i - -K 


-1— V. IV- M«. -1 * ... ■ SW'* ’ „ 

TAOL F 22- 

SAS-r (290) 

C IRCULAR 

inclination: as o^g 

PCRIGtr: 3SOfc3 KM 

APOCEF 1 3*k(»t>3 KM 

DTCAY C A TF : 1 970. 0. 

* PERCENT C r TOTAL LIFEM^L SPF NT INSICC ANC • 

* OUTSIDE THE TR APPf C-PAR T l CLE 9 At' I A T ! ON fJEt T * 

INNER ZONE -TI-* ! 0. G X 

( I *C < L < 2.6 ) 

OUTER £ 3NE -TO- ! 71. H7 X 

(2.6 < L < 1 1.0) 

FxTERNAL - ,p F- : 28.13 X 

(L > 11.0) 

total : ioo.oo x 

♦ TIME IN INNEP Z3NI MAY BE SUPT ! AS FOLLOWS! 

OUTSICE TRAPPING RF Q I ON ? 0.0 X 

two < L < 1.1 ) 

INSIOC TRAPPING REGION : 0.0 X 

(U1 < L < 2.6) 



5 


i 

H 

i 

/ 

L i 

* 

< 

l 








table _ 


TAHL" o. 


S3 


SA5-0 (3101 
circular 

inclination: 45 D6G 

perigee: J 3eo3 km 

APOGES: 3S063 KM 

DEC A Y DATE: 1970. 0* 


SAS-0 ( 310 1 
r tRCULAR 

inclination: as o r G 

pr.p*orr : 3s«e»3 km 

APCGCf: 35>R63 km 

oscay OAtr : i 070. o. 


EXPOSURE ANALYSIS 44*4 


4 PERCENT CF TOTAL LIFCTJM* SPENT INSIDE AML * 
• OUTSIDE THE TRAPPEp-PAPTICLr RADIATION DFLT * 



PROTONS— LOR 

PROTONS-HIGH 

ELECTRONS 





( E>«1 OOMEV | 

(OS.OOMEV) 

IE>.S00MEV» 

INNER ZONC -Tl-4 • 

0.0 

X 

PERCENT OP TOTAL LIFE- 




(WO < L < 2. HI 



TIME SPENT IN FLUX-FREE 




outer zone -to- : 

72.92 

\ 

REGIONS* OP SPACE : 

29* S3 X 

100.00 X 

28.15 X 

(2.6 < L < I W0> 



PERCENT OF TOTAL LIFE*- 




EXTERNAL -TE- 2 

27.08 

X 

TINE SPENT IN HIGH— 




<l > n.o> 



INTENSITY REGIONS* OP 
VAN ALLEN BELTS 2 

46.22 X 

0.0 X 

43.26 X 

TOTAL 2 

100.00 

X 

PERCENT OP TOTAL GAILY 







FLUX ACCUMULATED IN 




♦TIME IN INNEP ZONE MAY QC SUBDIVIDED 

AS FOLLOWS : 

HIGH-INTENSITY REGIONS! 

99.99 X 

0.0 X 

99.31 X 




T 




OUTSIDE TRAPPING RFGtON 

O 

* 

o 

X 





(1.0 < L < l.tl 



— , — - 




INSIDE TRAPPING REGION 

o 

• 

o 

X 

4**444*4**4444**4**M 




Ct.l < L < 2.61 • 

■ 

. . 

• <1 PARTI CLE/CM I42/5EC 




* * 

" ■ 


♦ >WE5 EL/CM442/SEC OR 1.E3 PR/CM*42/'SEC 






,/// 


,\ 


y.; 




■ v\ 






SA S-D < l 1C ) 

* CULl^Tru 

INCLINATION! 0 PEG 
f>£ 9 ir-fE: ?’o ?2 kv 
♦ p^Grc: * 3 £is rM 

DECAY OATF : ioto. o. 


TADLF _ 



***» r JtoOftfTt ANHYG1? **•* 


op^ions-lcy p^otons-migm etr^TprNp 

( F> * t 00MF V ) (F>5,00^ev» <C>.fOO M EV) 



PtPtFNT OF T 0TAL l TFE- 
TIME SPENT in H.UX-FCEF 

REGIONS* OF 5° ACE t O.C X 100.0C t 0.0 X 

OF°fENT C? TOTAL LIFE- 
TIME SPENT IN HIGM- 
tNTENSITY PEG JONS* Of 

VAN ALLEN BELT* ! 100.00 X 0.0 X 100.00 X 

PERCENT OF TOTAL O/JLY 
FLUX accumulated IN 

HUM-INTENSITY (CEGirNSi 100.00 * 0.0 % too. 00 * 


* <! PAP"-*CLE/CM**2/SEC 

♦ >1 *E5 ELACM**2/SEC rip 1.E3 Pfi /C M **2 /SEC 


/ 



v TASU!^ 

SA*-0 (110) 

ELI !«TCL 

TNH TNAT10N! 0 DEG 

pepigfe: 2^«s? k« 
apogee: 43M» KN 

depay oate: i o t o . o. 


* Pt’CCENT OF TOTAL LIFE^TYF SPENT INSIDE AND * 

* OUTSIDE ▼Hf TPADPFO-P‘»TirLE p ADI * TI ON SELT * 


TNNEO 20NF -TJ-* : 0.0 X 

0.0 < L < 2.S) 

OUTFP 20A’F -TO- ! «P.l7 X 

< L < II .0) 

EX T EPNAL — TE— : 0.P3 X 

(L > It .0) 

TOTAL t 100.00 * 



• TJMF IN INNEO /ONE NAY SF SUBDIVIDED AS FOLLOW 

OUTSIDE TBAPPtNG REGION 1 0.0 X 

(1 .0 < L < 1. I ) 

INSIDE TRAPPING REGION 1 0.0 * 

<1.1 < L < *.«> 





▼AQLF 


r »r-o t?oo) 

FLL r»tr t 

vin.iHA*:r v: a oro 

i>fp* sfc i nrs* ? km 
^t>rvr,r ► : * t*i s km 

Dec* y o*"*! : 1070. c. 


sv-o 12001 

cu t»*^cu 

tm'-i tnatton: o deg 

Off IGFE : 2T0S? K M 
APOGEE! KM 

OtFAY OATF: 1070. 0. 


TABLE 


Kx^isijet YM< 


f’t tCtN T DF tr T AL lifetime SPFN* INSIDE a no * 

OfJTSTne THF ▼»'*PPFD-P*PYiri F f ADT • T j ns «*FLT • 




r>* r TPNr-t^w 

pp ^TONS-HJ r,s 

tLEG TOONS 



V I ■ • 

‘ , 



< F>. 1 OOMEVl 

<F>'.OOMEV> 

I B>. Y OC M E V 1 

INNFO WE -YI--* * 0.0 

X 



— 

OEO'-tNT DF rn^/L LTFt- 




<1.9 < l < 2.M 



4 


YIMC SPENT in Fl UK-FCTE 




OUTER zrNF -TO- t Cio.t? 

X 




fEGIONS* DF «n*CE : 

0.0 \ 

100.00 Y 

0.0 Y 

f 2.F < L < 1 1 .01 


• *. 



pEofent QF TOTAL l IFF- 




EXTERNAL -TF- : 0*«1 

X 


t. ; 


TIME *pfn t tm ht gm- 




(L > 11.0) 





INTENSITY FEG!ONS+ DF 




total : loo.oo 

Y 

: • 



VAN ALLEN PFLTF 1 

100.00 Y 

0.0 Y 

100.00 X 


; 



percent of total daily 






1 \ 

i 


- 

fyj* MSCN*Ut.ATI*P IN 




• TIME |N SNNfc'f APNE MAY *f 1*^0 1 VIDEO 

AS rOLLO^tl 




HTGH--5NTeNSJ T Y PEGUN?: 

100.00 Y 

0.0 Y 

109.00 % 





’ 





OUTSIDE TRAPPING PEC, 10* J 0.0 

X 

; 


i 

- . - 




u.o < l < i.n 


! 




— - 

- 


INSIDE TRAPPING REGION I 0.0 

X ‘ 

i 







. 

A 

A 

IV 
* 
<* 
«— ■ 


\ 

1 



* <1 PAPTICLF/CM»*i:/SEC 


♦ >I.F 3 FL/CM** 2 /«EC 0 ° I.E 1 Pfi/C««* 2 /SEC 


Vt 


/ it 

/ 


I 


* 





TABLE 

sas-o <no> 
flliptcl 

INCLINATIONS O CdG 
OtlHl GIF: 2? Q52 km 
APOGEE! 43615 KM 
Jt-CAV C A T r J 1970* 0* 

♦ , <pl anal t s i s **•* 

*»K3TGNS-Ll» PP0TQr,5-MlGM CLcCTRCNS 
1 E> • 1 30 M*r‘ V 1 <L>5.00M*VI ( £ > . 5 0 C * F V > 

PtSCiM U* TOTAL LlFt- 
TJMi $Pt*ST IN NLOA-*=M“L 

« w vjlONb* cf >M*cr : o.c x ioc.cc x o.o x 

Pt -*C ; NT : *■ : >jTAL l l e i- 

TlNi SP-NT IN hi Cm- 
INT.NSITT PCOlLNS* JK 

VAN ALL c N OfcL T b : ioo.co % J.O X 10C.C0 X 

PlPCCNT of total daily 

FLUA ACCOMOLATfeD IN 

HIUN-INTLNS (TV PfeGlUNS: IOO.CO X 0*0 x 100*00 X 


• <1 PA^Ticuc/c*AA*?/iec 



♦ > 1*15 tL/CM442/src 1*53 PR/CM**2/$CC 


/ 


/ 



TAtJLE »i 

GA5-9 I 3101 

elliptcl 

inclination: o ocg 

PERIGEE! 27952 KM 
APOGEE! 43615 KM 
DECAY CATE! 1070* 0* 

• PtMCENT OF TOTAL LIFETIME SPENT INSIDE AND • 

* OuTfIGC Tnr TO APPEC-PARTICLC PAD t A T (ON 9 e LT • 

INNM5 ZuNE •TI-* : 0*0 X 

(1*0 < L < 2.0) 

OUT “P ZONr •TO- : 99.17 X 

(?•*)< L < 1 1*0) 

FXTrPNAL -TC- : 0*03 X 

(L > 11.01 

TOTAL : 100.00 % 

• TIMF IN INNER ZONE MAV 6C SU0O I VIDEO AS FOLLOWS! 

CUTS I Df. TRAPPING REGION ! 0.0 X 

(It 0 < L < 1*11 

INSIDE TRAPPING REGION : 0.0 X 

(1.1 < L < 2*01 




- — r*«te~ - 

tat-o (mo 
CLLIPTCL 

INCLINATION: 30 DEG 

PE^ICtES ?**•? KM 
apogi r : oei* km 

OE r Af DATES tore* 0, 

** CX°0'WE ANALYST* ♦*** 


OPOTOMS-UCW oinTONS-MJGM ELECTRON* 

— . — •• — •-- <B >*iv c*ev> i*>*.oomcv) to.MocMev) 

■ ! 

PERCENT OF TCJAL t IFF- 
TfME SPENT TN FLUX-EFFE 

REGIONS* “*E SPACE • IP. 12 • 100*00 Y 13.6* Y 

PERCENT OF TOTAL L T Eg*' 

" » I Mg - *#SN*~tN- M W- — - -- -- - -- 

IMTeHSJTY OCfiJONST PM 

VAN ALLEN BELTS J — ^.ET * % 0.0 Y M.77 Y 

PERCENT OE TOTAL DAILY 
FLUX ACCUMULATED IN 

high-intcnsity megicnm 1 3o#eq % o.o t or . 73 y 


♦•*♦♦♦*♦♦♦♦♦♦♦♦-♦♦•*♦♦*♦***#**♦**•♦♦♦******«►***♦♦ 

* <! PAP f ICL E/CM* * 2/5 EC 

♦ M.E5 EL/CM**2/SEC OR I ,CJ OR/CM**2/SEC 


table $3 





SAS-D ( I 10) 

CLLT"TCL 

INCLINATION: 30 DEG 

PERIGEES ?7or2 km 

apogee: asm* km 

* ofpw dates irto, o. 

• PERCENT OE total LIFETIME SPENT TNYTDE AND * 

• CUTStOE THE TPAOPFD-OAPT|ri.r R»OlATjON BELT * 

INMEP 70V* -TT-* S 0*0 Y 

U.O < L < 2.0) 

cjTEo 7PNE -Tn- • 02. OA Y 

(2. A < L < It .0) 

EXTERNAL -TE- S 7.o? Y 

<L * tl.O) 

Total t 100.00 Y 


•TlMf IN INNER 7PNE MAY YE SUBDIVIDED AS FOLLOW** 

PUTYJDE Te/POt^G RKGIPN 5 0.0 * 

<1.0 CL < I. II 

iNsioe tpap»ing region s o.o y 


U .1 < L < 2.0) 





TABLE 

SAS -0 ( 2 < 50 l 

elli^tel 

inci ’nation: 30 of c» 

PPPt'-.f.EJ *f* 

« oor.Hg ? * 16 1 *> KM 

or r/v bate: i*; 7 u. o. 


TABLE <8? 

e AS - O ( 2901 

FLLTPTCL 

inclination: jo o.:g 

PF.PTSFFJ 27 ft 62 *m 
APrGRE* AJMB KM 

decay date: irto. o* 


♦♦♦« -£*POFU*F ANALYSIS *»** 


oc.OTONe-A.OM pCfJTONS-MlGH ELECTIONS 

— cets.oomevi- <e>.«oo m cv) 


PERCENT CF TOTAL LIFE- 
TIME SPENT ik FLUX-FPEF 


PEOI.’NS* OF SPACE : 

-PEP C -ENT — OP— * fTH L tff- 
“TIM E SP E NT I N "H~ » B1I — — 


19*96 * 100*00 X 


I ♦. 08 X 


INTENSITY- PFGI0N5M- OF 

-VAN ALIEN BELTS I - - 61.97 X 


* PFOCENT OF TOTAL LIFETIME SPENT INSIOF AND • 

• OUTSIDE THE TF APPFO-PAPTICLC OAOIATTON BELT • 

tNWFP 70 Ne -TI-# I 0*0 X 

( 1*0 < t < 2.61 

OUTEP TONE -TO- : 02.06 X 

( 2.8 < { < 1 1 . 0 ) 

EXTERNAL -TE- I 7.92 X 

— IL v-juoi - - - ~ 

TOTAL S 100.00 X 


0.0 X 69.67 X 


PERCENT OF TOTAL DAILY 

FLUX ACCUMULATED IN 

MIGM-IN TENSITY REGlCNSS 100.00 X 


90*69 X 


♦TIME IN INNER ZONE MAY BE SUBDIVIDED AS FOU.OXSS 


OUTSIDE TRAPPING REGION ! 0.0 X 

M.O < L < l.lt 




~H*S*DE — ~T* APPfNS REGION 6 OvO-- 61 

- Al.h< L— <-«««> — — — 


♦ <1 PARTICLE/C*A*2/SEC 


♦ > 1 « ES EL/CM** 2/SEC OP I.E3 PR/CM ♦♦2/SEC 


Sf-1 »'* V& '-..'A* 'll-’ * \ A ... 1y ' •!*. 


■!W? i>? t- i .*#!' < i ■*,. & • u > ±„ . .** 


f* 

- 

'./ 


\ 


I I 


A" 


/ 


iable _ 

S«-D (3101 
ELLIPTCL 

INCL1 IATIONS 29 DEC 
PERI CEE X 27952 KM 

f : apogee: 43ois km 

DECAY DATE: 1970# 0# 

♦ **♦ EXPOSURE ANALYSIS..**** 

PPOTONS-LO* PROTONS— HIGH ELECTRONS 
(e>#100MEV> (E>5#00MEV) < C>. 500MEV ) 

percent op total life- 
time SPENT IN FLUX-FREE 

REGIONS* OF SPACE t T#90 X 100*00 X 0.0 X 

PERCENT OF TOTAL LIFE- 
TIME SPENT IN HIGH- 

INTENSITY R6GI0NS* OF 

VAN ALLEN flCLTS 1 64*71 X. 0*0. X . 62.39.X 

PERCENT OF TOTAL DAILY 

FLUX accumulateo^Tn ~ ^ 

HIGH-INTENSITY REGIONS*" * 100 # 0<Tx 0#0 X 99*63 X~ 


.**«*••*******«***•**»***•******* ********* 

*‘ <1 PART I CLE/CM <M>~2/SEC 

♦ > 1* Efl" 'EL /CM* *2/5 EC OlfTiEJ PR/CM**2/SEC 





SAS-0 13101 


v’>4 •*«•£> v 1 *'. 



ELLIPTCL 

INCLINATION: 2V DEG 

PERIGEE: 27952 *N 
APOGEE! 4301 S KM 
DECAY DATES 1970* 0* 


• PERCENT OF TOTAL LIFETIME SPENT tNSfOE AND t 

• OUTSIDE THE TRAPPCD-PART1CLE RADIATION BELT • 


INNER ZONE -TX-* t 0*0 X 
(1*0 < L < 2*81 . 

OUTER ZONE -TO- t 99*17 X 

(2*6 < L < 11*01 

EXTERNAL -TE- I 0.03 X 

(L > 11*01 - . - 

TOTAL I 100*00 X 



♦time IN INNER ZONE MAY BE SUBDIVIDED AS FOLLOMSt 


OUTSIDE TRAPPING REGION t “ 0.0 X 

TiTo“<~l' < mi 

1KSI0 E TRAPPING R EGION 1 .6*0* * 

(1*1 < L < E*B> 



- T AB L E"—- 


taele 


~S* TTTO ) 
gt -l tPTC l. 


3AS-0 tl 101 


"-INC L IN A TIO N ! 43 DEC 

— PERTGfer-rrw? r* — 




- O E CA Y - PATg-T~lXTO. o. 


♦P»A“EXP03VRE ANALYStS ♦***- 


PPOTON3-LOW PROTON3-HIGH ELECTRONS - 
— ( o - ^t o o wen — te^s . w«y) — t e>. s odnevi — — - 


PERCENT OX TOTAL LIFE- 


TINE SPENT IN FLUX-FREE 


REGIONS* OF SPACE ! 


F LL IPTC L 

INCLINATION?' *3 DEO — 

- PERIGEE? 27*32 KW 

APOGEE? 1 43010 KP 
DECAY OATET -1OT0. O* 


• PERCENT OE TOTAL LtPETINE SPENT TNSfO? AND - • 
A OUTS IOC THE TPAPPFD-PARTICLE RADIATION iELT • 


~ INNER TONE ~ * — 0*0" X 

(1.0 < L < Mt 

OUTER TPNC -TO- S T2.30 X 
(2.6 < L < I 1 .01 


-EIRE- S PENT IN U I O H- 


external - -te- t et.so x 
ti . di 




~Y A N A Lt EN - t KLT -D— T- 


TOTAL 


“BrO X 3YtTR-X 


> too. 00 % 


PERCENT OF TOTAL DAILY 


rwux AccyputATfo in 


AT (ME (N INNER ZONE PAY ftf tOtDIVfOEO At PQLLORSt 


HIGH-INTENSITY REGIONS t |0g,0$ | 


8.8 « 89.18 % 


OUT S IDE TRAPPING REGION l 0*0 % 

(t.O < L < Utl 



INDTBE — 

TRAPP IN® REGION t 

-D*0 — % 


• 

— ItXt“ 

< t~< Titt 



A <! PART I CL E/CNR A 2/SEC 





A >i.E8 EL/CMRR2/SEC OR I.E3 PR/CHPRX/tEC 






I 








table 


TA8LE 


*A«-D (?c 0 > 

ELI !"Tf L 

INCLINATION*. DEG 

OPPirigg; ?Tq*tj <f* 

*WJrB-t- *3M5 KM 
OCCAY 0# TE * 1Q7C. 0, 


SAS-D <2001 
ELLT«TCL 

IN^L INA T TON! 45 OFG 
PFPIGEe: 27052 KM 
APOGEE! 43615 KM 
OETAY OATF! 1970, 0, 


**** FXOHfUPf *N#tY5IS **** * PERCENT OF TOTAL L t F£T I ME SPENT INSIDE A NO ♦ 

* outsioe the tc*c*oeo-oa»ticle radiation belt * 



PPOTCNF-LOM 

P&OTONS-HlGH 

ELECTRONS 







-<E>*I60VFV7 

(F>6.00MCT> 

<e>»500*ET» 

INNER ZONE 

-TI-* 

: 

0.0 

X 

PERCENT OP TOTAL LIFE- 




(1.0 < l < 

2.81 




TIME SPENT IN FLUX-FREE 




OUTER ZONE 

-TO* 

: 

72.08 

X 

REGIONS* OF SPACE ! 

31.72 * 

1 00.00 X 

2R.20 X 

(2. A < L < 

It .01 




PERCENT OP TOTAL L 1 FE- 

~~ 

. . 

- 

EXTERNAL 

“ «. > 11.01 

-TE- 

i 

27.92 

% 

INT eNSlTY REGIONS*- OP — 








ii.AO X 

_ J% _ A M . 

1A . _ 

TOTAL 


: 

100.00 

% 

• V^Tf «vt. ft*! nnL f r I ' 

Of O 4 








PERCENT OF TOTAL DAILY 









FLUX ACCUMULATED IN 




•TIME IN INNER ZONE 

MAY BE 

SUBDIVIDED 

AS FOLLOWS! 

HIGH-INTENSITY R EGICN5 S 

100. CO X 

0.0 X 

99.26 * 







OUT $ Z Off TRAPPING RCOION I 0*0 * 

(1.0 < L < Ml 


— . .. - INS I DC ~ TRAPPING REGION t 0.0 ■* * 

-*+**+«**«*++*****+^+#*+* *#++ + *****«* **++*4*#«*++++*+**+.i — <1*1 < L < 2.61 

* <1 PART J CL E/CM* • 2/S EC 

♦ >1.E5 EL/CM** 2/CEC OP 1.E3 PP/CM**2/SEC 




■A* 

V .C- 






\ 


\ \ 

\ . 


\ 

\ 




s 


/ 


A&ivvWt' ti 


TA8LE 


SAS-D <3101 
ELLtPTCL 

INCU1MTI0NJ 45 dec 
PERI CEE: 27952 KM 
APOGEE: 43615 K N 

DECAY DATE: 1970. Ot 

4444 EXPOSURE ANALYSIS 4444 

PROTONS-LQX PROTONS-MIGM ELECTRONS 
I E>* 1 OOMEV) 1 OScOONE V) <E>«S00MEV> 

PERCENT OP TOTAL LIFE- 
TINE SPENT IN FLUX-FREe 

REGI0NS4 CF SPACe S 29*20 * 100*00 * 26*47 X 

PERCENT OF TOTAL LIFE- 
TIME SPENT IN HIGH- 
INTENSITY REGIONS* OF 

VAN ALLEN OELTS X 43*70 X 0*0 X 40*13 X 

PERCENT OF TOTAL OAILY 
FLUX ACCUMULATED IN 

HIGN-INTENSITV REGIONS! 100*00 X 0*0 X 99*19 X 


4 <1 PARTICLE/CM 4*2/ SEC 

* >1*E5 EL/LM442/SEC OR 1*C3 PR/CM 442/SEC 

• * 







SAS— 0 1310) 


taele t?" 

ELLIPTCL 

INCLINATION! 45 DEG 
PERIGEES 27952 KM 
APOGEE! 4361 5 KM 
DECAY OATE: 1970* 0* 

4 PERCENT OF TOTAL LIFETIME SPENT INSIDE AND 4 
♦ OUTSIDE THE TRAPPED-PARTICLE RADIATION eeLT 4 

INNER ZONE -TI-4 1 0*0 X 

<1*0 < L < 2*01 

OUTER ZONE -TO- I 75*00 X 

(2*6 < L < 11*01 

EXTERNAL -TE- 1 29*00 X 

<L > 11*0) 

TOTAL I 100*00 X 



•TIME IN 1N»CR ZONE MAY BE SUBDIVIDED AS POLLOVSI 

OUTSIOE TRAPPING REGION t 0*0 X 
<1*0 < L < 1*11 

INSIDE TRAPPING REGION t 0*0 X. 

11*1 < L < 2*81 




TABLE ARRANGEMENT 




Computer Produced Output Tables for Orbital Flux Integrations. 
Standard Production Huns with UNIFLUX Program, 



Figure l i Set of tables produced for every trajectory considered in a 
trapped particle radiation study. 





PLOT ARRANGEMENT 


Computer Produced Plots for Orbital Flux Integrations. 
Standard Production Huns with UNIFLUX Prograa. 


M B-L Space Trace 
*1 World Hap Grid 
Projection 


Section 4 1 Flight Path 
Data 


Section 3 i Electrons 
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